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FOUR  user  selectable  operating  modes  and 
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SELECT  AN  OPERATING  MODE 
USING  THE  BUILT-IN  KEYBOARD.  .  . 

1.  SIMPLEX  SAMPLING  PATCH 

Private  Patch  V  achieves  a  level  of  sampling  patch  performance 
unobtainable  in  any  other  product.  Crucial  to  performance  is 
the  noise  squelch  filter.  Compare  our  five  pole  filter  to  the 
competition's  two  pole  filter.  Advanced  software  algorithms 
perform  noise  correlation  tests  which  result  in  greater  useable 
range  than  tine  competition.  Nine  selectable  VOX  enhancement 
ratios  allow  you  to  vary  performance  from  straight  sampling  to 
highly  VOX  enhanced,  (sampling  rate  decreased  w/hile  the  land 
party  is  speaking).  The  mobile  is  In  full  control  and  can  break- 
in  at  any  time. 

2.  SIMPLEX  VOX  PATCH 

vox  mode  offers  superb  simplex  operation  with  any  radio, 
including  synthesized  and  relay  switched  models.  VOX  mode 
has  other  advantages  too.  1.  A  linear  amplifier  can  be  used  to 
extend  straight  simplex  range.  2.  You  can  operate  through  any 
remotely  located  repeater  to  greatly  extend  range.  3.  If  desired 
you  can  connect  Private  Patch  V  to  the  MIC  and  speaker  jack 
of  your  radio.  NO  INTERNALCONNECTIONS  ARE  REQUIRED. 
Control  Is  maintained  automatically  with  built-in  dial  tone 
detection,  busy  signal  detection  and  fully  programmable  activity 
and  time  out  tinners.  An  optional  electronic  voice  delay  board 
eliminates  first  word  clipping  with  slow  switching  radios. 

3.  DUPLEX  PATCH 

Select  duplex  mode  when  connecting  Private  Patch  V  to  your 
existing  repeater  or  duplex  base  station.  Many  features  including 
semi-duplex  privacy  mode  are  user  prog rannm able.  The  mobile 
is  in  full  control  at  all  times. 

4.  REPEATER  CONTROLLER 

Private  Patch  V  will  convert  any  receiver  and  transnnitter  into 
an  outstanding  performing  repeater  with  duplex  autopatch. 
Features  such  as  repeater  on/off  code,  hangtime,  activity  timer 
time,  CW  ID  interval  etc.  are  fully  user  programmable.  Private 
Patch  V  is  the  right  choice  for  your  club  system. 


Private  Patch  V  is  a  totally  new  concept  in  autonnatic 
phone  patches.  A  built-in  keyboard  and  menu  driven 
display  allow  you  to  customize  all  modes,  features, 
and  functions  specifically  to  your  application. 

Private  Patch  V  can  be  a  sampling  patch  today.  A  VOX 
patch  tomorrow.  And  a  repeater  controller  next  year! 

You  may  never  need  another  patch  again. 

COMPARE  THESE  FEATURES. . . 

90  phone  number  autodialer 

Last  number  redial 

Regenerated  tone/pulse  dialing 

Toll  restrict;  1st  and  2nd  digit  restrict,  prefix  lockout 
and  digit  counting 

1-5  digit  connect/disconnect  code 

2-5  digit  secret  toll  override  code 

User  programmable  CW  ID 

Remote  hook  flash 

Auto  disconnect  on  dialtone/busy  signals 

Telephone  remote  base 

Remote  controlled  relay  (relay  optional) 

Lightning  protected 

Call  or  write  today  for  your  FREE  brochure. 
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Welcome  newcomers 


Books  for  Newcomers 

Uncle  Wayne's  Bookshelf  of- 
fers some  great  books  for  begin- 
ners, and  I  want  to  share  my  favor- 
ites with  you.  From  time  to  time, 
we  receive  letters  from  readers 
complaining  that  we  have  little  to 
offer  newcomers,  or  that  they 
don't  know  where  to  begin  to  learn 
about  amateur  radio.  Usually  I 
copy  the  Bookshelf  imm  the  most 
recent  issue  of  73,  circle  my  favor- 
ites, and  send  it  lo  the  inquirer.  In 
this  Welcome  Newcomers,  1  thought 
I'd  go  a  step  further  and  let  you 
know  why  they're  my  favorites. 

Can  It  Really  Be  That  Cosmic? 

Tune  in  the  World  with  Ham 
Radio,  an  ARRL  publication,  is  a 
good  place  to  start.  It's  easy  to 
read,  well-organized,  and  visually 
stimulating — especially  tfie  cover 
of  the  7th  edition.  A  translucent 
road  unravels  through  the  galaxy, 
disappearing  into  what  looks  like 
the  Crab  Nebula.  A  couple  of  no- 
vae peer  out  at  you  from  the 
depths  of  space,  while  a  shiny, 
flying  transceiver  swoops  through 
a  rift  in  spacetime,  darting  off  at  an 
angle,  its  top  glinting  with  star- 
dust.  A  glowing  earth  nestles  in- 
side the  chassis,  behind  the  dials. 

This  222-page,  8V2  "xi  1 "  book 
contains  everything  you  need  to 
know  to  pass  your  Novice  Class 
written  exam,  and  more.  But  not 
too  much  more,  just  enough  to 
give  you  some  background.  It 
opens  with  a  chapter  on  ham  ac- 
tivities, OSCAR  history,  and  the 
diversity  of  the  ham  community. 
The  next  chapter  outlines  basic 
operating  procedures,  the  kinds 
of  licenses  and  their  privileges, 
the  ethics  of  the  Amateur  Radio 
Service,  and  FCC  rules. 

Three  chapters  totalling  26 
pages  introduce  you  to  electrical 
theory,  electronics,  parts,  and  cir- 
cuits. This  includes  photos,  side- 
bars highlighted  in  blue,  and  dia- 
grams. The  few  important  equations 
you  need  to  know  are  easy  lo  spot. 

The  next  three  chapters  cover 
hardware.  What  do  you  look  for  in 
equipment?  What  do  all  the  knobs, 
dials,  and  switches  do?  What  kind 
of  antenna  do  you  need,  and 
should  you  make  your  own? 

One  chapter  is  devoted  to  get- 
ting on  the  air.  It  has  tables  of  Q- 
signals,  correct  CW  procedures, 
widely  used  CW  abbreviations, 
the  RST  system,  and  much  more 
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in  just  twenty  pages.  The  last  cou- 
ple of  chapters  deal  with  packet, 
Novice  privileges,  modes  of  com- 
munication, and  troubleshooting 
common  problems.  The  complete 
question  pool  for  the  Novice  li- 
cense exam.  Element  2,  is  in  the 
back  of  the  book,  along  with  the 
answers. 

I  like  this  book  because  the  writ- 
ing style  is  simple  and  direct,  the 
layout  emphasizes  the  essential, 
a  handy  key  word  glossary  is  at  the 
beginning  of  each  chapter,  and 
helpful  tables  and  diagrams  are  at 
the  back  of  the  book.  Price,  $12; 
with  code  practice  tapes,  $15. 

More  General  Coverage 

The  Beginner's  Handbook  of 
Amateur  Radio,  by  Clay  Laster 
W5ZPV,  is  another  winner.  My 
hands  get  warm  just  holding  this 
inch-thick,  8Vii"x5",  418-page  vol- 
ume. Although  it's  easy  for  the  be- 
ginner to  read,  it's  meaty  and 
nourishing. 

It  contains  basically  the  same 
information  as  Tune  in,  but  it's  or- 
ganized differently.  Technically, 
it's  slightly  more  detailed,  and 
sample  test  questions  are  scat- 
tered throughout  the  book.  The 
style  is  clear  and  direct,  but  not 
dry.  Price,  $16.95. 

For  a  dollar,  you  can  get  a  little 
ARRL  booklet  tilled  Operating  an 
Amateur  Radio  Station.  It  packs  a 
lot  in  42  pages. 

Reaching  for  the  Sky 

Should  you  buy  or  make  your 
first  antenna?  What  kind  of  anten- 
na should  you  use,  vertical  or 
dipole?  Can  you  convert  Uncle 
Charlie's  old  27  MHz  CB  antenna 
to  1 0  meters? 

Easy- Up  Antennas  for  Radio 
Listeners  and  Hams,  by  Edward 
M.  Noll  (8V2-XII",  158  pages), 
can  give  you  a  lot  of  ideas.  It  offers 
precise  dimensions,  neat  dia- 
grams, and  just  the  right  dose  of 
theory. 

For  the  Novice,  it  explains  how 
to  make  a  vertical  for  15  meter 
DXing,  a  40m  sloper,  a  2-element 
15m  inverted-V  beam,  a  10m  ele- 
vated vertical,  a  2-band  inverted 
dipole,  a  tuner  and  15/40m  dipole, 
a  random-wire  with  tuner,  and 
1  'Am  VHF  antennas. 

Several  chapters  apply  to  all 
types  of  antennas,  and  the  author 
instructs  you  to  read  these  before 
you  begin  construction.  There  is  a 
special  chapter  for  Technician 
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and  VHF/UHF  antennas,  and  an- 
other for  General  and  Advanced 
Class  operation.  The  Appendix 
lists  manufacturers  and  sources 
of  information. 

The  beauty  of  this  book  is  that 
while  it's  easy  for  beginners  to  un- 
derstand and  use,  it's  also  a  prac- 
tical resource  for  experienced 
hams.  Price,  $16.95. 

Doug  DeMaw  WIFB's  Novice 
Antenna  Notebook  is  full  of 
ideas,  tips,  and  knowledge  gained 
from  years  of  experience,  I  would 
recommend  both  of  these  books  for 
the  beginner,  and  I  can't  really  say 
which  one  you  should  buy  first. 
8V2"x1 1 ",  124  pages.  Price,  $8. 

What's  All  the  Packet  Racket 
About? 

You've  probably  heard  that 
packet,  a  system  of  digital  com- 
munications, is  the  new  frontier 
of  amateur  radio.  To  find  out  what 
it's  all  about,  I  recommend  Your 
Gateway  to  Packet  Radio,  by 
Stan  Horzepa  WA1L0U.  It's 
8V2"x5,  207  pages.  Price,  $10. 

Or  you  may  prefer  The  Pacl<et 
Radio  Handbook,  by  Jonathan  L, 
Mayo  KR3T,  or  Mastering  Packet 
Radio,  by  Dave  Ingram  KATWJ. 
As  to  content,  both  of  these  books 
look  just  as  good  as  Gateway,but  I 
prefer  the  latter  because  of  the 
inclusion  of  tables  and  other  refer- 
ences at  the  end  of  the  book  as 
appendixes. 

For  an  overview  of  digital  commu- 
nications modes,  try  Ttie  Digital 
Novice,  by  Jim  Grubbs  K9EI.  Size, 
8V4"x5",  128 pages.  Price,  S8.95. 

Beginning  Construction 

One  Evening  Electronics 

Projects,  by  Calvin  R.  Graf  and 


Richard  S.  Goss,  is  excellent.  Af- 
ter describing  each  of  the  16 
projects,  the  authors  provide  con- 
struction tips.  Each  project  merits 
a  full  chapter.  7y4"x9y2",  174 
pages.  Price,  $8.95. 

Hints  &  Kinks  for  the  Radio 
Amateur,  a'Axll",  130  pages,  is 
full  of  "practical  ideas  from  the 
pages  of  QST,"  as  the  publisher 
claims.  Modifications,  tips,  infor- 
mation on  the  quirks  of  specific 
equipment,  updates,  and  im- 
provements make  this  book  not 
only  useful,  but  enjoyable  for 
browsing.  Price,  S5. 

CW— Do  It  Just  for  Fun 

The  third  chapter  of  Tune  In 
gives  some  good  advice  on  learn- 
ing code,  and  directions  for  build- 
ing a  code-practice  oscillator. 
ARRL  code  tapes  come  with  this 
book  as  a  kit.  Check  Uncle 
Wayne's  Bookshelf  for  postal 
rates  and  more  information. 
W5ZPV,  in  The  Handbook,  also 
devotes  a  few  pages  to  learning 
and  practicing  code.  GGTE's 
Morse  Tutor  (SI 9.95),  and  our  5 
and  6+  wpm  code  tapes,  "Gene- 
sis" and  "The  Stickler,"  are  ex- 
cellent ($5.95  each). 

Everyone  has  advice  about 
learning  code.  Mine  is  this:  Just 
play  with  it,  for  fun,  as  you  would 
a  video  game.  Second,  don't 
worry  about  how  long  it  takes.  Just 
do  it  every  day  for  about  twenty 
minutes.  Third,  rf  possible,  don't 
take  the  test  until  you're  really 
comfortable  copying  at  about  7 
wpm.  Then,  on  test  day,  you  prob- 
ably won't  have  to  worry  about 
whether  you'll  pass  or  not;  you 
can  be  pretty  sure  you  will. ,  ,de 
Linda  KAIUKMffl 


GLOSSARY 

ARRL  American  Radio  Relay  League. 

CW  Morse  code.  Code  is  produced  by  interrupting  a  continuous  wave 
signal  with  "dits"and  "dahs." 

Digital  Communications  Information  designed  to  be  received  and  print- 
ed automatically;  transmissions  used  for  the  direct  transfer  of  information 
from  one  computer  to  another;  data  in  binary  code  (on/off,  "1",  "0"), 

DXing  Long  distance  hamming,  especially  contacting  foreign  countries. 

FCC  Federal  Communications  Commission, 

Novice  Class  license  The  most  basic  amateur  radio  operator's  license 

class.  You  can  upgrade  from  Novice  to  Technician,  General,  Advanced, 

and,  finally,  to  Extra. 

OSCAR  Orbiting  Satellite  Carrying  Amateur  Radio. 

Packet  A  system  of  digital  communication  where  information  is  broken 
into  short  bursts  containing  addressing  and  error-detection  information. 

Q-signals  Three-letter  groups  which  facilitate  CW  communication,  such 
as  "QTH"  for  "location," 

RST  A  standard  system  of  reporting  readibility,  strength,  and  tone  of  a 
contact. 


MFJ*s  new  ham  license  upgrade  Theory  Tutor 

get  your  ham  license  for  only  $29.95  with  MFJ  Theory  Tutor!  This  fun  new  software 
practically  guarantees  you'll  pass  the  theory  part  of  any  FCC  ham  license  exam! 


MFJ  Theory  Tutor 


frtss  any  key  t»  sinittlni*  — » 
Fr»iH  H  for  Itatat 


Here  is  the  opening  serf  en  of  MFJ' s 
Theory  Tutor  -  afriendli).  fun  and 
effective  computerized  leather  that 
gives  you  the  edge  you  need  Lo  pass 
your  next  FCC  ham  license  exam.  A 
great  gift  for  the  budding  Xovice! 


ami  ■<<  T^iiiuil 

it  mi  t:!tti\m  iti±  tl  f 


Au  easy-to-use  on-Une  calcuiator  is 
ready  to  help  you  lohen  needed. 
Calculators  are  allowed  in  FCC 
testing  sessions.  To  the  right  is  the 
bar  graph  display  that  keeps  up  ujith 
your  score  as  you  go  along. 


You  can  change  the  screen  colors 
!Mith  the  Utilities  menu.  This  lets  you 
eaaily  select  the  colors  that  make  the 
MFJ  Theory  Tutor  ntosi  pleasing  on 
your  computer  screen. 


Alt  test  diagrams  and  figures  are  included  for  color  graphics  in  MFJ's 
Theory  Tutor.  One  key  switches  you  between  the  question  and  the 
diagram  on  the  left,  .\fler  you  have  Studied  the  piciure.  you  can  go  hack 
and  answer  the  question.  These  easylo  read  computer  graphics  are  the 
same  ones  used  on  the  tests. 


Here  is  the  detailed  score  bar  graph 
screen  that  you  can  bring  tip  during 
a  study  session  or  at  the  end.  It  gices 
you  a  graphic  display  of  your  score  in 
each  exant  category. 


•  Concentrate  on  any  specific  area  or  on  the  entire  FCC  question  pool 

•  Take  sample  tests  or  print  written  tests 

•  All  FCC  test  graphics  and  diagrams  are  included  with  appropriate  questions 

•  Automatically  saves  all  study  sessions  so  you  can  go  back  to  them 

•  Lets  you  retry  the  questions  you  miss  (except  sample  tests) 

•  Option  for  automatic  selection  of  questions  in  your  weak  areas 

•  Convenient  on-line  calculator  and  explanations  of  hard  questions 

•  Color  change  and  other  utility  options 

•  The  fun  way  to  study  for  your  license  or  upgrade  --  a  great  gift 

•  Get  yours  today  for  only  .  .  ,  $29.95  per  license  class.  Order  MFJ-1610-2Vouic€; 
MFJ- 16 11 -Technician;  MFJ-1612-GeneraI;  MFJ-1613-Adranced;  MFJ-1614-Bxtra 


Get  your  ham  license  or  upgrade  with 
MFJ's  new  Theory  Tutor!  h  practically 
guarantees  you'll  pass  the  thcorv'  part  of 
any  class  FCC  ham  license  exam. 

Versatile  and  fun  new  IBM 
compatible  software  is  the  best  computer 
tufor  ever  tailor-made  for  ham  radio. 

Why?  Because  you  get  much  more 
than  just  the  FCC  question  pool.  At  any 

MFJ  ENTERPRISES,  INC. 

P.O.  Box  494 

Miss.  State,  MS  39762 

(601)  323-5869;  FAX:  (601)  323-6551 
TELEX:  53  4590  MFJSTKV:  Iik-IlicIs-  $4  s/h. 


tune,  you  can  study  either  the  entire 
question  pool  or  Selected  areas  -  or  try 
taking  sample  tests.  There's  no  better 
way  to  make  sure  you  know  the 
[iiaterial.  Each  study  session  is 
automatically  saved,  and  you  can  return 
to  a  previous  session  at  any  time.  Or 
print  a  test  (suitable  for  official  testing) 
on  your  Epson  compatible  printer. 


You  also  get  excellent  graphics  with 
appropriate  questions,  explanations  on 
hard  questions,  weighted  scoring 
analysis,  color  change  option,  on-line 
calculator  plus  much  more 

Don't  put  il  off!  Gel  the  niost  from 
ham  radio  and  your  computer!  Get  the 
incredible  new  MFJ  Theory  Tutor  and 
upgrade  now!  You'll  be  glad  you  did 

For  your  nearest  dealer  or  to  order; 

800-647-1800 

MFJ  .  .  ■  making  quality  affordable 


CIRCLE  S6  ON  READER  SERVICE  CARD 


KENWOOD 


-paceseiter  in  Amateur  Radio 


Three  Choices  for  2m! 


TM-2570A/2550A/2b30A 


Feature-packed  2m  FM 
transceivers 

The  all-new  "25-Series"  gives  you 
three  RF  power  choices  for  2m  FM 
operation:  70  W,  45  W,  and  25  W. 
Here's  what  you  get: 

•  Telephone  number  memory  and 
autodialer  (up  to  15  seven-digit  plione 
numbers).  A  Kenwood  exclusive! 

•  High  performance  GaAs  FET  front  end 
receiver 

»  23  channel  memory  stores  offset, 
frequency,  and  subtone,  Tw/o  pairs 
may  be  used  for  odd  split  operation 

•  16-key  DW\f  pad  with  audible  monitor 

•  Extended  frequency  coverage  for 
MARS  and  CAP  (142-149  MHz;  141-151 
MHz  modifiable) 

•  Center-stop  tuning— a  Kenwood 
exclusivel 

Actual  size  front  panel 


'  Big  multi-color  LCD  and  back-lit 
controls  for  excellent  visibility 

The  TM-3530A  is  a  25  w/att  version 
covering  220-225  MHz.  The  first  full 
featured  220  MHz  rig! 


New  5-way  adjustable  mounting 
system 

Automatic  repeater  offset  selection- 
another  Kenwood  exclusive! 

■-  Direct  keyboard  frequency  entry 

Front  panel  programmable  38-tone 
CTCSS  encoder  includes  97.4  Hz 
(optional) 


zxz 


Introducing... 
Digital  Channel  Link 


Compatible  with  Kenwood's  DCS 
(Digital  Code  Squelch),  the  DCL  system 
enables  your  rig  to  automatically  QSY 

to  an  open  channel.  Now  you  can  auto- 
matically switch  over  to  a  simplex 
channel  after  repeater  contact!  Here's 
how  it  works: 

The  DCL  system  searches  for  an 
open  channel,  remembers  it,  returns 
to  the  original  frequency  and  transmits 
control  information  to  another  DCL- 
equipped  station  that  switches  both 
radios  to  the  open  channel.  Micro- 
processor control  assures  fast  and 
reliable  operation.  The  whole  process 
happens  in  an  instant! 


Op  i!^na  I  Accessortes 

•TU-7  3S-lone  CTCSS  encoder 

•  MU-1  DCL  modem  unit 
■  VS-1  voice  synthesizer 

•  PG-2N  extra  DC  cable 
'■  PG-3BDCIine  noise  fi'ter 
'  MB-10  extra  mobile  bracket 

•  CD-10  call  sign  display 

•  PS-430  DC  power  supply  for 
TM-2550A/2530A/3530A 

Complete  service  risnusls  a!e  a\^s<'3bis  lor  all  KenwoOQ  !!anscei\/ers  and  mosl  Eccessorles. 
Specift-^df'Gns  anu  p.'.'ces  are  suDjeci  -o  cnangs  wi'.nco;  norice  or  oDiiGS'tcr. 
Speaf^Citf'jr.s  gjaian'.esC  en  Ama^^ui  i:ands  -Jniy 


*  PS'50  DC  power  suooly  for  TM-2570A 
'  TyiC-60A/MC-80/MC-85  desk  Tiics. 

.yC-48B  extra  DTMF  mic.  with  UP/DWN  switch 
■MC-43SUP/DWNnnic. 
-  .MC-55  (8-pin)  mobile  mic.  with  time-out  timer 

*  5P-41  compact  mobile  speaker 

*  SP-50B  mobile  saeaker 
'  SWT-1  2m  antenna  tuner 


KENWOOD 


KENWOOD  U.S.A.  CORPORATION 

COMMUNICATIONS  &TEST  EQUIPMENT  GROUP 
P.O.  BOX  22745, 2201  E.  Dominguez  Street 
Long  Beach,  CA  90801-5745 
KENWOOD  ELECTRONICS  CANADA  INC, 

P.O.  BOX  1075,  959  Gana  Court 
Mississauga,  Ontario,  Canada  L4T  4C2 


Number2onyour  Feedback  card 


Never  SAY  DIE 


Wayne  Green  W2NSD/1 


How  To  Attract  Youngsters 

A  lelter  from  a  reader  described  Ihe 
ham  radio  display  at  tfie  recent  Canadi- 
an National  Exhibition.  Alas,  apparent- 
ly those  in  charge  hadrs'l  read  my  edito- 
rials, The  display  was  almost  entirely 
involved  with  how  difficult  it  is  to  get  a 
ham  license,  with  not  a  hint  to  the  visi- 
tors of  how  much  fun  they  might  have  i! 
they  joined  us. 

There  was  a  big  sign  listing  what 
subjects  are  on  the  license  test,  a  sam- 
ple study  guide,  details  on  rules  and 
regulations,  a  Morse  Code  i(ey,  a  sam- 
ple license,  info  about  signing  up  for 
classes. .  .and,  wow,  a  world  globe. 
Was  there  even  a  hint  to  explain  why 
anyone  should  bother  to  go  to  all  this 
trouble?  Nope. 

I'm  sure  the  Canadians  involved  will 
opt  to  shoot  the  messenger  and  gel 
mad  al  me  for  saying  anything,  ,nstead 
of  making  sure  that  any  future  efforts  to 
interest  youngsters  in  amateur  radio 
are  better  conceived. 

I  just  wonder  if  you  might  not  do  ex- 


wksn 

SPECIAL  EVENT 


QSL  OF  THE  MONTH 

To  enter  your  QSL,  mail  it  in  an  envelope  to  73,  WGE 
Center,  Forest  Road,  Hancock,  NH  03449,  Ann;  QSL  of  the 
Month,  Winners  receive  a  one-year  subscription  (or  exten- 
sion) to  73.  Entries  not  in  envelopes  cannot  be  accepted. 


actly  the  same  thing,  were  you  in  their 
shoes.  I've  never  seen  a  good  ham  ra- 
dio display  aimed  al  the  general  public. 
IWIosl  of  'em  are  like  the  ARRL  Ham's 
Wide  World  videos— largely  self-con- 
gratulatory, with  almost  zero  sales 
effort. 

Give  it  a  try.  Can  you  come  up  with 
anything  you  might  tell  youngsters  to 
try  and  get  them  interested  in  ham- 
ming? Would  you  start  right  in  explain- 
ing the  details  of  how  to  get  a  license  or 
would  you  do  a  little  selling  of  the  sizzle 
first?  If  so,  what  would  you  say? 

The  aiDOve  gave  me  a  great  idea  on  a 
new  way  to  sell  amateur  radio  to  new- 
comers. Presuming  that  sometime  in 
your  ham  career  you've  had  some  fun, 
ihe  first  step  is  for  you  to  see  if  you  can 
remember  what  you  did  that  was  tun. 
Any  luck  with  that? 

Now,  amateur  radio,  being  largely  an 
audio  hobby— except  perhaps  for 
home  construction,  slow  scan  and  cer- 
tificate hunting— how  about  our  putting 
together  an  audio  cassette  with  an  il- 
lustrated sales  message  about  ama- 
teur radio?  Do  you 
think,  if  we  all  work 
together  on  this, 
that  we  can  come 
up  with  an  hour 
tape  which  will 
demonstrate  how 
much  fur)  we're 
having  with  ama- 
teur radio? 

If  you'll  record 
the  needed  sound 
bites,  I'll  add  an  en- 
thusiastic sales 
pitch  on  our  hobby 
and  make  the  cas- 
sette available  for 
sale  at  future  ham 
displays,  expos, 
malls  and  so  on. 
It'll  be  something 
both  to  help  sell 
affiateur  radio  and 
to  get  the  kids  to 
come  to  classes,  as 
well  as  a  way  to  oft- 
set  some  of  the  ex- 
pense of  exhibits. 

Can  you  come 
up  with  30-second 
to  three-minute 
sound  bites  which 
illustrate  how  much 
fun  you're  having 


with  amateur  radio?  Put  some  new  bat- 
teries in  your  cassette  recorder  and 
let's  see  what  you  can  do.  Yes,  of 
cou  rse  r  II  give  credi  I  for  the  individuals 
or  clubs  that  come  up  with  usable 
soundbites. 

Can  you  break  the  ice  and  get  a  rare 
DX  operator  to  tel  I  you  somethi  ng  inter- 
esting about  his  country,  while  talking 
so  an  untrained  listener  can  under- 
stand what's  being  said? 

I'll  see  if  I  can  get  King  Hussein  to 
say  a  few  words  about  how  much  ama- 
teur radio  has  meant  to  him — and  to 
Jordan,  And  I'll  bet  we  can  get  Barry 
Goldwater  to  lell  an  interesting  story 
about  a  ham  contact. 

We  should  have  a  lot  of  aurora  this 
winter,  so  be  sure  to  send  me  some  2m 
aurora  CW  contacts.  What  can  you  do 
for  me  in  an  unusual  repeater  contact? 
Anything  like  the  one  !  had  almost 
twenty  years  ago  from  my  HT  on 
a  street  corner  in  Las  Vegas  in  a 
round  table  wilh  Phoenix,  San  Diego 
and  San  Francisco?  I  expect  not 
.  .  .surprise  me. 

No,  I  don't  think  I  need  any  tapes 
of  Los  Angeies  repeaters.  Thanks, 
anyway. 

I  wonder  if  I  can  find  my  old  tape  of 
G2PU  calling  CQ  on  75m  one  after- 
noon, boiling  through  on  the  East 
Coast?  Well,  that  was  exciting  for  me, 
but  I  doubt  a  youngster  would  appreci- 
ate it.  Nevermind. 

Yes,  I'll  have  a  booklet  with  the  tape 
so  we  can  show  slow  scan  pictures,  an 
inexpensive  modern  computerized 
Morse/RTTY/packet  station,  some 
simple  antennas,  a  flea  market,  a  typi- 
cal low  cost  ham  station,  an  HT,  a 
drawing  of  how  a  repeater  system 
works,  a  tiny  homemade  QRP  rig,  a 
direction  finding  antenna.  .  .things 
li  ke  that .  But  the  key  to  the  whole  works 
will  be  the  tape— and  you've  got  to  do 
the  leg  work  for  that.  You  give  me  the 
material  to  work  with  and  I'll  give  you  a 
great  sales  tape. 

I'm  going  to  be  watching  club 
newsletters,  looking  for  mention  of  this 
project,  inciting  ttie  members  tc  get 
busy  taping.  If  all  !  see  is  business  as 
usual,  is  there  any  reason  I  sftouldn'l 
believe  your  ciub  could  care  less  about 
what  Jiappens  to  our  hobby? 

Once  you  send  your  cassettes  to  73 
Magazine,  Forest  Road,  Hancock  NH 
03449,  my  goal  will  be  to  provide  a 
cassette  and  booklet  sales  package 
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which  will  bring  us  a  flood  of  new  hams 
and  also  make  a  profit  for  clubs.  Please 
gel  your  tapes  in  by  January  30th  at  the 
falest. 

Isn't  That  Odd? 

The  repeat  PBS  broadcast  of  t  he  No- 
va program  on  Richard  Feynman,  the 
Nobel  physicist  who  died  last  year  of 
stomach  cancer,  got  me  lo  thinking. 
Dick's  the  chap  who  jpssi  the  Morse 
Commission  Challenger  disaster  in- 
vestigation by  pointing  out  what  hap- 
pened to  the  0-rings  when  they  were 
chilled,  a  fact  the  other  team  members 
missed.  Dicfc  went  through  life  noticing 
things  which  didn't  quite  (it  into  accept- 
ed dogma,  Please  look  for  his  paper- 
back book,  "Surely  You're  Joking,  Mr. 
Feynman!"  You  won't  find  a  more  en- 
joyable use  for  $8.95. 

For  instance,  isn't  it  odd  that  there 
are  a  few  people  who  can  do  incredibfe 
math  problems  in  tlieir  heads?  Isn't  it 
odd  that  some  people  can  read  printed 
type  in  total  darkness  with  their  fin- 
gers? Isn't  it  odd  that  many  people  are 
able  to  sense  colors  by  feel  in  total 
darkness?  Isn't  it  odd  that  almost  ev- 
eryone, no  matter  their  religion,  who 
has  a  near-death  experience,  reports 
essentially  the  same  events?  Isn't  it 
odd  that  some  people  can  communi- 
cate mentally,  consistently  sending 
long  messages  witfi  zero  errors?  Isn't  it 
odd  that  a  few  people  have  been  sur- 
prisingly successful  in  seeing  future 
events?  Isn't  it  odd  how  alike  twins  can 
be,  even  when  separated  at  birth?  Isn't 
it  odd  thai  alnnost  everyone,  when  re- 
gressed under  hypnosis,  can  contact 
past  lives? 

It's  not  difficult  to  find  thousands  of 
such  anomalies.  The  easy  response  is 
to  reject  them.  Somebody  exaggerated 
or  lied,  right?  Let's  throw  out  tens  ol 
thousands  of  UFO  reports  too,  OK? 
Throw  'em  out  even  when  the  people 
involved  pass  every  test  of  Oelievability. 

A  Denver  woman  was  intngued  that 
leukemia  deaths  so  often  seemed  to 
run  in  bunches.  She  decided  to  check  it 
out.  She  plotted  children's  leukemia 
deaths  in  the  area,  looking  for  possible 
patterns.  After  visiting  dozens  of 
homes  and  talking  with  the  families, 
she  still  didn't  see  any  common  fac- 
tors, Then  one  day  the  fight  dawned.  In 
most  of  the  leukemia  homes  she  visit- 
ed she'd  noticed  that  they  had  a  high 
tension  power  line  with  a  pole  Irans- 
former  on  it  nearby.  The  power  from 
this  transformer  was  then  fed  to  other 
houses  down  the  street— the  ones  with 
low  cancer  levefs. 

I  mentioned  this  in  my  September 
editorial.  Oddly  enough,  the  several  re- 
search projects  this  study  eventually 
triggered,  which  have  supported  the 
concept  that  power  line  magnetic  fields 
appear  to  be  causing  serious  health 
problems,  particularly  for  children, 
have  met  with  only  lukewarm  media 
coverage. 

If,  as  the  studies  seem  to  indicate, 
we're  getting  zapped  by  power  line 
magnetic  field  radiation,  computer  dis- 
play terminals  and  electric  blankets, 
what  can  we  do  about  this  mess?  First, 
we  obviously  should  panic.  That's  al- 
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ways  a  good  first  step  in  any  emergen- 
cy. Then  what?  If  you've  got  one  of 
those  big  black  pole  pigs  outside  your 
home,  should  you  start  packing?  If 
you're  working  in  a  data  center  vAlh  a 
bunch  of  video  terminals,  should  you 
start  looking  for  less  hazardous  v;ork? 
And  should  we  all  turn  off  our  electric 
blankets  and  freeze  at  night  like  our 
grandparents  used  to?  Yes,  )  know, 
they  used  wool  blankets— a  good  inter- 
im solution. 

It  seems  to  me  that  buying  or  build- 
ing a  gaussmeter  might  be  a  good  in- 
vestment— not  only  to  make  sure  ttiat 
your  home  and  work  place  were  mag- 
netic field  tree,  but  perhaps  to  gauss 
for  your  friends.  With  these  very  weak 
fields  apparently  having  enough  effect 
on  our  cells  to  help  cause  cancer, 
leukemia,  birth  defects,  miscarriages 
and  so  on,  who  needs  the  aggravation? 

So  let's  say  you've  built  a  gaussme- 
ter and  you  find  your  worst  fears 
are  verilied — you  and  your  family 
are  being  gaussed!  Then  what?  Before 
moving  I'd  v/ant  to  see  if  it  isn't  pos- 
sible to  generate  a  magnetic  field  to 
counter  the  offending  one.  A  few  turns 
of  wire  around  your  home  and  perhaps 
ten  to  twenty  watts  might  well  balance 
out  even  a  fairly  strong  magnetic  field 
from  a  nearby  power  fine  or  trans- 
former. Your  gaussmeter  will  tel!  you 
the  story. 

What  about  the  electric  blankets? 
That's  going  to  be  tougher.  But  now 
that  the  cat's  out  of  the  bag,  if  I  were  an 
electric  blanket  manufacturer,  I  wouid 
spend  whatever  it  lakes  for  an  engi- 
neer to  design  a  self-canceling  mag- 
netic field  blanket.  If  they  run  the  heat- 
ing wires  in  pairs,  their  fields  should 
cancel  and  we'll  see  a  jump  in  the  birth 
rate — just  what  we  need. 

This  could  be  catastrophic  for  the 
sickness  (which  we  call  "health")  com- 
munity— doctors,  hospitals,  drug  com- 
panies, undertakers,  cemeteries.  It 
could  even  upset  the  Social  Securrty 
system,  since  it's  possible  that  mag- 
netic currents  are  causing  more  deaths 
than  cigarette  smoking. 

Hmmm,  you  know,  in  the  old  days 
they  oriented  houses  so  they  were  fac- 
ing north  or  south.  People  preferred  to 
have  their  beds  on  a  north-south  axis. 
When  you  consider  that  the  earth's 
magnetic  field  is  over  500  times  as 
strong  as  the  60  Hertz  fields  which  are 
causing  us  so  many  health  problems, 
maybe  we  should  check  out  how  cells 
fare  with  different  compass  orienta- 
tions. Perhaps  there  was  something  to 
this  business  of  sleeping  with  your 
head  to  the  north.  Probably  not,  but 
why  takes  chances,  right?  Ail  I  know  is 
that  once  I  changed  ray  bed  so  my 
head  was  to  the  north,  I  stopped  having 
serious  back  problems — and  that  was 
25  years  ago. 

I'll  bet  the  thousands  of  you  who 
Bashed  your  way  to  a  ham  ticket  are 
kicking  yourselves  now.  Suddenly  your 
neighbors,  who  before  were  slashing 
your  tires  in  retaliation  forTVI,  now  will 
be  turning  to  their  supposed  neighbor- 
hood electrical  genius  for  help  and  you 
don't  know  bupkis.  Let  me  know  how 
interested  you  are  in  our  publishing  a 


series  of  articles  on  the  fundamentals 
of  alternating  current  and  magnetic 
fields. 

We're  getting  a  milligaussmeter  tor 
use  around  the  73hamshack,  theWGE 
building,  and  gaussing  out  our  em- 
ployee homes.  We're  calling  our  new 
company  GaussbusWrs.  If  you're 
interested  I'll  let  you  know  how  we 
make  out. 

In  the  meanwhile,  read  the  Feynman 
book  and  enjoy  it.  Then  start  looking 
for  anomalies  and  see  where  they 
lead  you. 

If  you're  able  to  come  up  with  a  sim- 
ple degaussing  system  for  video  moni- 
tors and  TV  sets,  and  if  you  market  it 
right,  you'll  be  set  to  make  a  mint.  The 
real  entrepreneurs  already  have  a 
month  or  two  head  start  on  you,  so 
you'd  better  get  cracking. 

Birthday 

As  one  gets  older  a  birthday  is  not 
just  a  milestone,  it's  a  time  for  reflec- 
tion. It's  a  time  to  ponder  what's  been 
accomplished  so  far  and  what  may  yet 
be  done.  At  67,  I'm  about  ten  years 
older  than  the  average  ham,  so  maybe 
you'll  be  interested  in  my  perspec- 
tive— in  v/hal  you  may  be  facing  ten 
years  from  now  when  your  57!h  birth- 
day comes  around. 

Being  practical  about  it,  how  many 
more  years  can  I  count  on  to  be  produc- 
tive? And  then  what?  Sure,  some  men 
manage  to  stay  relatively  healthy  and 
sharp  into  their  80s.  But  not  many,  So 
maybe  I  can  hope  I'll  be  able  to  get  in 
ten  more  years  before  I  drop  dead.  I'm 
in  pretty  good  health — don't  smoke  or 
drink— so  I  should  be  abte  to  beat  the 
odds,  which  are  around  72  years  these 
days,  by  five  years. 

Ten  years.  Ain't  very  much,  consid- 
ering my  extravagant  goals.  You  know, 
I  get  exasperated  when  i  talk  vMilh  re- 
tired hams  on  the  air,  men  who  have 
spent  a  lifetime  getting  good  at  some- 
thing and  Ihen  walk  away  from  their 
expertise  to  fritter  away  what's  left  of 
their  lives  rag-chewing  on  75m  and 
playing  golf.  Phooey. 

I've  spent  a  lifetime  getting  good  at 
publishing,  so  naturally  some  of  my 
goals  are  in  that  field.  I've  got  a  list  of 
ten  magazines  I  want  to  start  — 
magazines  which  are  needed  and  will 
benefit  the  country.  All  are  unique  con- 
cepts. 

When  I  took  back  the  position  of  pub- 
lisher of  73,  I  did  it  with  the  hope  that 
through  73 1  might  be  able  to  help  get 
amateur  radio  growing  again— to  again 
attract  youngsters  lo  the  hobby  and  as 
a  result  make  sure  amateur  radio 
would  be  around  for  yet  another  gener- 
ation or  two.  Even  more  important  to 
me  was  that  I  see  amateur  radio  as  a 
major  resource  for  providing  America 
with  the  very  best  kinds  of  engineers, 
technicians  and  scientists  in  an  age 
when  technology  is  the  key  to  world 
power. 

As  a  technician  on  a  submarine  dur- 
ing WWII  (hmmm,  that  was  45  years 
ago!)  I  saw  up  close  how  technology 
turned  the  tide  in  that  war.  I  recognized 
that  as  a  metaphor  for  the  coming  eco- 
nomic world  war,  which  1  believed 


would  be  next.  International  business 
has  replaced  guns  and  bombs,  and 
America  is  losing  WWIll. 

It's  frustrating  to  see  this  happening 
and  be  relatively  helpless  to  do  much 
about  it.  It's  even  more  frustrating 
when  I  see  how  much  amateur  radio 
has  inadvertently  contributed  to  Ameri- 
ca's losses  in  this  new  kind  of  unde- 
clared war.  I  see  amateur  radio  atro- 
phying— and  with  its  decay,  nailing  the 
coffin  of  America's  hopes  for  winning 
WWMI. 

We've  already  lost  our  consumer 
electronics  industry.  We're  well  along 
with  losing  our  entertainment  industry, 
our  hotels,  and  even  our  computer 
industry.  We've  lost  much  of  our 
automotive  and  clothing  industries. 
Even  our  publishing  industry  is  being 
bought  out. 

We  won't  win  this  economic  war  by 
putting  our  bets  on  megabusinesses— 
these  are  much  too  easy  to  buy  out,  as 
we've  been  seeing.  America's  real 
strength  lies  in  about  seven  million 
small  businesses,  notour  Fortune  500. 

You  know,  we've  been  so  dazzled  by 
our  military  preoccupation  with  the 
USSR,  that  we  haven't  been  watching 
our  economic  store.  Japan  has  been 
able  to  quietiy  lop  off  key  chunks  of  our 
business  anatomy,  one  after  the  other, 
without  our  seeming  to  really  notice. 

Japan,  with  a  fantastic  school  radio 
club  inlrastructure,  is  running  circles 
around  us  in  engineers  and  techni- 
cians. We  killed  our  school  clubs  off  25 
years  ago,  as  I  seem  to  keep  mention- 
ing, and  yet  which  seems  lo  coma  as 
an  incredible  revelation  when  I  give 
talks  at  hamfests. 

Now,  after  about  three  years  of  trying 
to  interest  amateurs  or  the  ham  indus- 
try in  the  probfem,  I've  seen  so  litlfe 
progress  that  1  find  myself  looking  for 
fights  which  seem  more  winable.  Sure, 
I  know  some  low  cost  ways  ol  solving 
our  problems — like  getting  a  hundred 
ham  industry  companies  to  ante  up 
SI  00  each  to  fund  a  National  Industry 
Advisory  Committee  (NIAC)  to  go  to 
Washington  and  meet  with  the  new 
FCC  commissioners  to  help  make 
them  aware  of  what's  happened  and 
our  proposals  for  solving  this  national 
technology  crisis. 

Like  getting  a  pilot  program  into  our 
public  schools  to  teach  the  fundamen- 
tals of  electronics,  communications 
and  computers  to  grades  5-12  via  a 
new  teaching  system  which  will  elimi- 
nate the  usual  need  to  take  ten  years  to 
develop  new  teachers,  This  could  easi- 
ly bring  us  an  extra  50,000  new  hams  a 
year  as  a  bonus.  If  we  expand  the  pro- 
gram to  every  state  we  might  end  up 
with  millions  of  new  young  hams— and 
finally  have  some  use  for  the  99.9%  of 
our  bands  which  are  virtually  unused — 
and  some  impetus  to  develop  very-nar- 
row-band voice  systems  before  the 
Japanese  do  it. 

IVIy  educational  plan  would  have  (he 
drawback  of  costing  the  federal  and 
state  governments  nothing,  so  you 
know  it  would  be  fought  to  the  death  by 
our  bureaucracy  and  legislators. 

Ditto  my  plan  for  solving  the  welfare 
Continued  on  page  74 
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TS-940S 

Competition  class 
HF  transceiver 

TS-940S-the  standard  of 
performance  by  which  all 
other  transceivers  are  judged. 
Pushing  the  state-of-the-art 
in  HF  transceiver  design  and 
construction,  no  one  has  been 
able  to  match  the  TS-940S  in 
performance,  value  and  reli- 
ability. The  product  reviews 
glow  with  superlatives,  and 
the  field-proven  performance 
shows  that  the  TS-940S  is 
"The  Number  One  Rated  HF 
Transceiver!" 
»1E>0%  duty  Cycle  transnifttflr, 

Kenwood  specifies  transmit  duty 

cycle  time.  TheTS-940S  is  guar- 
anteed to  operate  at  full  power 

output  for  periods  exceeding 

one  hour.  (14.250  MHz,  CW,  110 

watts.)  Perfect  for  RTTY,  S ST V 

and  other  long-duration  modes. 
■  First  with  a  full  one-year 

llmttvtl  warranty. 

•  Extrem&lv  s^table  pnae«  locK- 
ed  l^op  (PLL)  VFO,  Reference 
fnequency  accuracy  is  measured 
in  parts  per  million! 

Optional  accaasorieer 

♦  AT-940  full  range  (160-lOm)  automatic 
sntenna ttii:!::-  •>  SP-940 external  speaker 
witti  audio  filtering  -  YG-455C-1  (500  Hz), 
YG-455CN-1  (250  Hz),YK-88C-1  (500  Hz)  CW 
filters;  YK-88AH  (6  l<Hz)  AM  fitter  '■  \/S-1  voice 
synthesize.:  •  SO-1  temperature  compensated 

Complete  service  manya/s  are  available  lor  ait  Kenivood  transceivers  and  mosi  accessones- 
Specifications.  features,  and  pnces  are  subject  So  change  without  notice  or  obligaticn. 
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1)  CW  Variable  Bandwidtfi  Tuning.  Vary  tlie 
passband  widtti  continuousiyin  the  CW.FSK, 
and  AM  modes,  without  affecting  the  center 
frequency.  This  effectiveiy  minimizes  QRM 
from  nearby  SSB  and  CWsignais. 

2)  AFTune.EhalJleEl  with  the  push  of  a  button, 
this  CW  interference  fighter  inserts  a  tun- 
able, three  pole  active  fiiterbetween  the  SSB/ 
CW  demodulator  and  the  audio  amplifier.  Dur- 
ing CW  QSOs,  this  control  can  be  used  to 
reduce  interfering  signals  and  noise,  and 
peaks  audio  fret|uency  response  for  optimum 
CW  performance. 


3)  SSB  SlopeTunlng.  Operating  in  the  LSBand 
USB  modes,  this  front  panel  control  allows 
independent,  continuously  variable  adiust- 
meninftiie  high  or  lowfrequency  slopes  ofthE 
IF  passhand.The  LCD  sub  display  illustrates 
the  filtering  position. 

4)  IF  Natch  Filter.  The  tunable  notch  filter 
sharply  attenuates  interfering  signals  by  as 
much  as  40  dB.As  shown  here, the  interfering 
signal  is  reduced,  while  the  desired  signal 
remains  unaffected, The  notch  filter  v*orks  in 
all  modes  except  FH/1. 


« Coinp^ete  all  band,  atf  ino£l« 
lianscsLverwfth  i^nerdl 

rttiive'ijiip  secoivar.  I^eceiver 
covers  1T5O  t<H2-30  fVlHz.  All 
modes  built-in :  AM,  FM,  CW,  FSK, 
LSB,  USB. 

*  Superb,  human  engineBred 
trotil  panol  Jayotit  forthe 
OX-rnitided  or  contesting 
ham.  Large  fluorescer-.l  tube 
main  display  with  dimmer;  direct 
keyboard  input  of  frequency; 
flywfieel  type  main  tuning  knob 
with  optical  encoder  mechanism 
all  combine  to  make  the  TS-940S 
a  joy  to  operate. 

•  Dnfl-t<3uch  rr^qgoncychQck 
{T'F  SET)  duriing  spin 
operatfon.9s 

*  Unique  LCE>  sub  display  indl- 
calce  VFO,  graphic  Indication 
ot  VBT  and  SSB  Slope  tuning, 
and  time. 

«  Slimple  one  step  mcd«  chang- 
ing with  CW  fknnouncemant, 

•  Other  vital  opera^tng  hinc- 
■Sipns,  Selectable  semi  or  full 
break-in  CW  (QSK),  RIT/XIT,  all 
mode  squelcfi,  RF  attenuator,  filter 
select  switch,  selectable  AGO, 
CW  variable  pitcti  control,  speech 
processor,  and  RF  power  output 
control,  programmable  band 
scan  or  40  channel  memory  scan. 


crystal  oscillato'*  MC-43S  UP/DOWN  hand 
mic.<-  MC-60A,  MC-80,  MC-85  deluxe  base 
station  mics. '  PC-IA  phone  patch  ■  TL-922A 
linear  amplifier    Sf\^-220  station  monitor 
•  GS-8  pan  display  ■  IF-232C/IF-10B 
computer  interface. 
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KSMHisNewAP! 

73  Magazine  proudly  announc- 
es the  arrival  of  its  new  Associate 
Publisher,  Jim  Morrissett  K6MH. 

Jim  brings  much  amateur  radio 
magazine  publishing  experience 
to  the  post.  He  firs!  started  at  CO 
Magazine  as  Associate  Editor  in 
1955,  when  Wayne  Green  was  the 
editor.  Among  his  interesting 
tasks  there  was  atrip  to  Antarctica 
in  late  1956  and  early  1957  to 
serve  as  a  correspondent  for  CQ 
Magazine.  Later,  Jim  wore  many 
hats  on  the  staff  of  73  Magazine 
during  its  tender  beginnings  in 
New  York  City  in  the  early  sixties. 

Jim  will  certainly  be  a  vital  influ- 
ence in  the  continuing  growth  of 
73.  Welcome  aboard,  and  wel- 
come back! 

Boldly  Go  Up-Frequency 

You  can  go  ahead  and  buy  that 
gear  tor  450  MHz  and  above — it 
now  looks  like  there  WON'T  be 
retaliatory  trade  measures  taken 
against  UHF  amateur  gear  import- 
ed from  Japan  (see  the  August  '89 
"QRX").  The  US  earlier  charged 
Japan  with  maintaining  unfair 
trade  barriers,  particularly  in  the 
cellular  phone  market.  Thus,  the 
US  Trade  Representatives  office 
planned  to  impose  a  100%  duty 
on  70cm  and  shorter  frequency 
band  mobile  communications 
gear  from  Japan.  Japan,  howev- 
er, has  now  agreed  to  open  up  its 
cellular  market  to  US  firms,  negat- 
ing the  purpose  of  the  proposed 
tariff. 

Cool  Iti 

The  FCC  has  three  new  Com- 
missioners. On  4  August,  the 
Senate  confirmed  the  Executive 
nomination  for  Sherrie  Marshall, 
Andrew  Barrett,  and  Alfred  Sikes. 
After  Commissioner  James  Quel- 
lo  swore  in  Sikes,  President  Bush 
designated  Sikes  as  FCC  Chair- 
man. Since  1986  Sikes  has 
served  as  Assistant  Secretary  of 
Commerce  and  Administrator  of 
the  National  Telecommunications 
and  Information  Administration  at 
the  Department  of  Commerce. 

^V4  meter  users  had  long  been 
worked  up  about  the  nomination 
of  Sherrie  Marshall  as  she  has 
spent  the  past  several  months  as 
a  partner  in  the  law  firm  that 
represents  United  Parcel  Service 
In  the  220-222  MHz  reallocation 


Hera's  one  ol  the  many  fine  Japanese  amateur  club  pholos  that  come  across  our 
desks  at  73  HO. 

This  one  was  snapped  during  Erik  Orre  N6PPD/7J4AAG's  1 0-month  sojourn  in 
Shimonoseki,  on  Honshu,  Japan 's  main  island.  Here,  Eric  poses  with  a  few  of  the 
club  members  of  the  Chamber  ol  Commerce  ham  club  in  the  city.  N6PPD  reports 
he  was  treated  with  the  ulmost  kindness  and  friendliness  during  his  stay. 

So,  let's  see  some  more  of  these  trom  this  side  ot  the  Pacific!  No  polaroids 
please — 35mm  or  better,  and  color  much  preferred. 


issue.  Those  folks  can  now  redi- 
rect their  energies.  As  it  turns  out, 
Ms.  Marshall  was  not  with  the  firm 
at  the  time  it  was  retained  by  UPS, 
nor  has  Marshall  been  involved  in 
the  220  MHz  reallocation  issue! 
This  islikely  whythe  ARRL,  which 
has  been  leading  a  "Save  220" 
campaign,  didn't  file  any  opposi- 
tion to  the  Marshall  nomination. 

UK  Novice 


The  Radio  Society  of  Great 
Britain  (RSGB)  presented  its  ini- 
tial proposals  for  a  United  King- 
dom Novice  license  level.  See  the 
September  issue  of  the  Society 
journal.  Radio  Communications, 
for  details. 

VHF/UHF  Records  Setl 

There  are  four  new  world  VHP/ 
UHF  DX  records!  During  13-15 
July,  Pau!  Lieb  KH6HME,  camp- 
ing on  the  Mauna  Loa  volcano  in 
Hawaii,  and  Jack  Henry  XE2GXQ 
in  Baja  California,  Mexico,  broke 
records  for  2m,  IVim,  70cm,  and 
13cm  amateur  contacts.  The  2 
meter  record  of  2659  miles  was 
set  on  July  1 3  at  10:46  AM  HST  by 
Paul,  at  the  Mauna  Loa  site,  in 
contact  with  Jack,  who  is  located 
at  Rosarito  (about  640  miles  south 
of  San  Diego).  They  exchanged  a 
5x2  signal  report  on  SSB. 
KH6HME  was  running  80  watts  to 
a  pair  of  7-element  stacked  yagis, 
and  the  station  at  XE2GXQ  ran 
160  watts  to  a  single  iS-element 
"boomer." 


They  broke  the  70cm  record  the 
next  day,  at  3:47  PM  HST.  The 
distance  was  2573  miles  between 
the  two  operators.  Here,  Paul  ran 
100  watts  to  an  18-element  quagi 
antenna.  A  few  hours  later,  this 
dynamic  duo  felted  the  13cm 
record!  This  occurred  at  5:54  PM 
HST,  while  the  10  watt  Hawaiian 
SSB  signal  beamed  toward  the 
mainland,  using  four  vertically 
stacked  loop  yagis. 

It  took  more  than  a  day  to  break 
the  1.25m  record.  Finally,  at  7:55 
AM  HST  on  15  July,  Jack  heard 
Paul's  S-2  FM  signal  on  223.56 
MHz.  His  radio  used  only  a  single 
5-element  yagi  antenna  to  make 
the  path. 

The  best  conditions  for  a  west 
coast  mainland  US  to  Hawaii  path 
occurred  on  14  July,  when  KH6HME 
confirmed  hearing  XE2GXQ,  who 
at  the  time  ran  only  one  milliwatt 
on  144.170  MHz,  to  make  the 
2500  mile  Pacific  path!  During  the 
same  period,  KH6HME  also 
worked  numerous  other  stations 
from  Los  Angeles  and  San  Diego. 

FAR  Scholar  Winners 

The  Foundation  for  Amateur 
Radio  announced  the  recipients 
of  31  scholarships  it  offered  for  the 
1939-90  academic  year.  FAR  is 
a  non-profit  organization  repre- 
senting Sifty  clubs  in  Maryland, 
D.G-,  and  northern  Virginia.  It 
is  devoted  exclusively  to  the  sci- 
entific, literary,  and  educational 
pursuits  that  advance  the  purpos- 


es of  the  Amateur  Radio  Service. 

Winners  are:  Douglass  Clap- 
rood  KA2KWB,  David  Hulka 
KD9UA  (two  awards),  James  Wel- 
don  N1DFQ,  Christopher  Glassie 
AD9Q,  Rebecca  Beth  Knoll 
N4JST,  Robert  Popella  KA3H1E, 
Colin  Smith  KB5BSH,  Diane 
Willeman  KE8DJ,  Laurie  Sandsll 
N2FSO,  William  Sands  KA3FXX, 
William  Baggett  AA5DF,  Michael 
Sensor  KD3LR,  Nathan  Willing- 
ham  KAOUFO,  Victoria  Gruen 
KA2VHR,  Ross  Lepaine  WG7I, 
Jack  Porter  KCOVX,  Amos  Faux- 
Burhans  KS30,  Barry  Bell 
KA3PRE,  Maurice  De  Vidts 
NESS,  David  S.  Katz  N3DKV,  Kurt 
Rupperecht  N3E01,  Steven  Stew- 
art KB4LUJ,  Nathaniel  Tarbox 
KC4A0I,  Richard  Kordick  KE0AS, 
William  Free  KC3YO,  Douglas 
Benish  N3CXB,  Lesley  Walker 
N4FTJ,  Douglas  Kleeman  KA9LWN 
and  David  Wright  WB9V0Z. 

Scholarship  applications  are 
open  to  all  amateurs  meeting  the 
qualifications  and  residence  re- 
quirements of  the  various  award 
sponsors.  To  gel  an  application, 
write  to:  Foundation  for  Amateur 
Radio,  6903  Rhode  Island  Ave., 
College  Park,  MD  20740. 

Congratulations  to  this  year's 
winners! 

MORE  1.25m 

Ham  Spectrum? 

Endorsement  ol  an  entry  level 
code-free  amateur  license  was 
not  the  only  action  taken  by  the 
ARRL  Board  of  Directors  at  their 
recent  meeting.  The  board  also 
directed  its  counsel,  Chris  Imlay 
N3AKD,  to  go  after  new  1  'A  meter 
spectral  territory— 21  6-220 
MHz — as  a  secondary  status  allo- 
cation! For  this,  Imlay  will  file  a 
Request  for  Rule  Making  before 
the  Federal  Communications 
Commission  (FCC).  Stay  tuned 
here  for  developments. 

Thanks 

...  to  WesUink  Report  for  con- 
tributing  to  this  month's  news 
items.  Keep  your  ham  radio-relat- 
ed news  items  and  photos  rolling 
in  to  73  Magazine,  WGE  Center, 
Forest  Rd.,  Hancock  NH  03449, 
Attn:  QRX.  You  may  also  submit 
text  as  E-Mail  to  the  Sysop  on  the 
73  BBS,  (603)  525-4438,  300/ 
1200  baud,  8  data  bits,  no  parity, 
and  one  stop  bit. 
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KENWOOD 


...pacesetter  tn  Amateur  Radio 


TWo  in  the  Hand ! 


TH-75A 

2ni/70cm  Dual  Band  HT 

The  newTH-75A  Dual  Band  HT 
from  Kenwood  is  hiere  now!  Many 
of  the  award-winning  features  in 
our  dual  band  mobile  transceivers 
are  designed  into  one  hand-held 
package. 

•  Dual  Watch  function  allows  you  to 
monitor  both  bands  at  the  sajne  time. 

•  tS  wattBon  2  meters  aiid  70ciTi: 
5  watts  when  operated  on  12  VDC 
(or  PB-8  battery  pack), 

•  Large  dual  niulti-fu  notion  LCD 
display. 

•  10  memory  chantHQts:  for  each  band 
stores  frequency,  CTCSS,  repeater  off- 
set, frequency  step  information,  and 
reverse.  A  lithium  battery  backs  up 
memories. Two  memories  for"odd 
split"  operation. 

•  Selectable  full  duptex  {operation. 

•  Extended  receiver  range: 
141-163.995  and  438-449.995  MHz; 
transmit  on  Amateur  band  only  (Modifi- 
able for  MARS  and  CAP.  Permits  required. 
Specifications  guaranteed  on  Amateur 
bands  only.) 

•  U^9  ttie  ^m«  accossorlea  a«  the 
TH'25AT  {except  soft  cases). 

•  Volume  and  balance  controls, 
plus  sepafate  squelch  controls  on 
top  panel, 

•  Super  easy-to-use!  Forexample,  to 
recall  memory  channel,  just  push  the 
channel  number! 

•  CTCSS  ©ncod^/dec ode  buHt-inl 

•  Automatic:  Band  Change  (ABC). 
Automatically  switches  between  main 
and  sub  band  when  signal  is  present. 

•  Automatic  offset  ftdiection  on 
2  nnoters, 

•  Tone  alortsy  store)  fo-r  quiot  monl- 
tmlng.  When  CTCSS  decode  is  on, 
the  tone  alert  will  function  only  when  a 
.■iignal  with  the  proper  tone  is  received. 

•  Fourway^  toaoan,  including  dual 
memory  scan,  with  time  operated  or 
carrier  operated  scan  stop  modes,  and 
priority  alert. 

•Automatic  battery  aaver  circuit 
«xtendis  battery  llfo. 


^Supplied  accessories:  Dual  band 
rubijr:r-fiex  antenna,  PB-6  battery  pack, 
wall  charger,  belt  hool<,  wrist  strap, 
water  resistant  dust  caps. 

OptiOHcii  A£&«ssoriee 

•  PB-S  7,2  V,  200  mAti  NiCd  pac[<  for  1.5  W 
output  •  PB-e  7.2  V,  600  nnAh  NiCd  oack 
»  PB-7  72  V 1100  rriAti  NiCd  pac'K  •  PB-fl 
12V,600mAh  NiCd forSWoutpui-Pa-a  7,2V 
600  mAh  NiCd  witti  built-in  charge?  ■  BC-10 
Compact  charger  •  SC-tt  Rapid  charger 


Specifications  and  prices  subject  to  change  withcut  notice  or  obligation. 

Comptele  service  manuals  af&  avaifable  ior  sll  Ke/iivooc/  transceivers  and  most  accessories. 


*  at  a  6-cell  AA  battgiy  case  •  DC-l/PQ-aV 

DC  adaptei  »  HMC-I  Headset  with  VOX 
find  PTT*  SC-22  anrJ  SC-23  Soft  case 
-  SW(C-30/31  Speaker  mics,  •  WH-1  Water 
resistant  bag. 


KENWOOD 


KENWOOD  U.S.A.  CORPORATION 

COMMUNICATIONS  &TEST  EQUIPMENT  GROUP 

P.O.  BOX  22745, 2201  E.  Dominguez  Street 

Long  Beach,  CA  90801-5745 

KENWOOD  ELECTRONICS  CANADA  INC. 

P.O.  BOX  1075, 959  Gana  Court 

Mississauga,  Ontario,  Canada  L4T  402 


FIRST  PLACE 
Home  Brew  IV Contest 


FLAVORIG! 


Number  4  on  your  Feedback  card 


80-meter  CW  transceiver  from  a  Radio  Shacl<  transistor  radio. 


Breathes  there  a  ham  who  has  never  pon- 
dered the  idea  of  converting  an  AM 
pocket  radio  to  harn  use?  I  doubt  it.  I  remem- 
ber thinking  about  transistor  radio  conver- 
sion even  as  a  shortwave  listening  kid,  long 
before  I  became  licensed.  What  would  it  take 
to  get  the  BBC  or  Radio  Aiistra!ia  out  of  one 
of  those  little  gems?  Could  it  be  done? 

Why  Not! 

Sure.  Pocket  radios,  even  the  under  $10 
variety,  are  full-fledged  superheterodyne  re- 
ceivers with  AGC.  A  lot  of  the  work  of  re- 
ceiver design  has  been  done  for  you!  There's 
a  perfectly  good  IF  strip,  a  detector  and  an 
audio  amp  with  enough  power  to  drive  the 
speaker.  Sounds  like  a  good  start,  doesn't  it? 

Of  course,  receiving  strong  local  AM 
broadcasts  is  much  easier  than  grabbing  dis- 
tant shortwave  or  amateur  signals.  In  addition 
to  the  need  for  a  BFO,  overall  receiver  fre- 
quency stability  must  be  made  tremendously 
better. 

Divide  and  Conquer 

Pocket  radios  are  designed  to  be  cheap,  and 
the  greatest  area  of  comprotnise  is  in  the  front 
end.  Typically,  a  combination  oscillator- 
mixer  is  used,  and  this  arrangement  is  abso- 
lutely no  good  for  ham  use,  because  it  tends  to 
cause  reception  of  more  than  one  band  at  once 
(due  to  oscillator  distortion),  and  may  have 
birdies.  Also,  the  oscillator  is  nowhere  near 
stable  enough  for  CW  and  sideband  re- 
ception. 

You  can  solve  these  problems  by  removing 
the  original  front  end  (usually  just  one  tran- 
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Photo  A.  Flavorig! 
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by  Michael  Jay  Geier  KBIUM 

sistor  and  its  associated  components),  and 
replacing  it  with  separate  oscillator  and  mixer 
stages.  With  FETs  and  simple  toroid  coils,, 
it's  as  easy  as  pie! 

Description  of  the  Transceiver 

Flavorig  is  an  80-meter,  Novice  band  5 
'watt  CW  transceiver,  built  around  a  Radio 
Shack  Flavoradio™,  which  sells  for  S6.95.  It 
includes  an  RIT  circuit,  sidetone,  and  mini- 
key,  and  it  operates  on  10-14  volts,  making  it 
ideal  for  portable  use.  As  much  of  the  original 
radio  as  possible  is  used.  In  fact,  several  parts 
are  REMOVED,  with  a  few  being  used  later, 
in  other  circuits.  You  can  buy  nearly  ail  the 
pans  at  Radio  Shack,  and  the  few  they  don't 
sell  can  be  ordered  from  Digi-Key  Corpora- 
tion or  Radiokit  (see  addresses  at  the  end  of 
the  article).  Initial  tune-up  requires  only  an- 
other HF  rig,  an  antenna,  and  a  dummy  load. 

The  Flavoradio's  single-transistor  front 
end  is  replaced  with  two  FETs,  Ql  and  Q7 
(see  Figure  1) .  Q 1  is  an  RF  amp,  whose  input 
is  the  incoming  signal,  tuned  by  LI,  mixed 
with  the  local  oscillator  signal  provided  by 
Q7.  LI ,  by  the  way,  is  the  original  AM  band 
antenna  coil,  tuned  to  the  80  meter  band  by 
pulling  it  part  way  out  on  its  ferrite  rod.  The 
oscillator,  used  for  both  receive  and  transmit, 
is  coupled  to  the  receiver  only  via  proximity, 
a  technique  which  has  several  advantages, 
not  the  least  of  which  is  simplicity! 

The  IF,  detector,  and  audio  stages  stay 
pretty  much  intact,  with  only  minor  changes 
to  increase  overall  gain  and  selectivity.  The 
BFO  is  provided  by  Q8,  which  generates  a 
very  stable  signal  by  using  a  ceramic  res- 
onator similar  to  a  crystal.  The  BFO  requires 
no  tuning  or  adjustments. 

The  transmitter  is,  of  course,  not  native  to 
the  radio.  The  oscillator  signal  is  shifted  to 
the  transmit  frequency  when  the  transmit/re- 
ceive switch  is  set  to  transmit.  Q9  buffers  the 
signal,  and  it  is  coupled  via  L2  to  the  QIO 
driver  stage.  L2  is  the  radio's  original  oscilla- 
tor coil,  now  used  as  an  interstage  trans- 
former. QIO  generates  enough  current  to 
drive  the  gate  of  the  Qll  final  transistor, 
which  provides  between  1.5  and  5  watts  of 
output  on  a  500  load.  The  filter  which  fol- 
lows it  cleans  up  the  waveform,  ensuring 
spectral  purit)'. 

The  rig  is  keyed  by  providing  power  to  the 
buffer,  driver,  and  final  stages.  The  oscillator 
runs  continuously.  Sidetone  is  provided  by 
Ul,  a  CMOS  555  timer,  which  is  coupled 
into  the  audio  amp.  In  transmit,  the  receiver 
is  disabled  viaD4,  which  cuts  off  Ql. 

Let's  Get  Started 

If  you're  like  me,  right  now  you're  think- 
ing, "Oh,  no,  I  hafta  wind  coils."  Well,  only 
two,  and  they're  extremely  simple.  One  has 


15  turns  of  wire,  and  the  otlier  has  30  turns 
with  a  tap  after  the  cighdi  turn.  No  transform- 
ers, bifdar,  trifilar,  etc.  I  don't  like  that  stuff 
either! 

After  you  get  the  radio  and  other  parts,  the 
first  order  of  business  is  to  remove  some  parts 
front  the  radio.  Pop  the  case  open  and  remove 
the  screws  holding  the  board.  Now,  refer  to 
the  schematic  included  in  the  instruction 
booklet,  and  unsolder  and  remove  the  follow- 
ing parts:  CI,  Rl,  R2,  Q\ .  R3,  C2,  and  C3. 

Next,  remove  the  oscillator  coil,  which  is 
the  can  with  the  red  core.  Be  sure  to  unsolder 
the  tabs  holding  the  metal  can,  as  well  as  the 
coil  pins.  The  can  may  come  off  separately, 
but  that's  OK:  you  can  reassemble  it,  as  long 
as  you  haven't  damaged  the  delicate  coil  as- 
sembly. Do  it  carefully,  because  you'll  use  it 
later,  in  the  transmitter!  Now,  remove  R6. 
R7,  and  C5. 

Take  one  of  the  toroids  and  about  four  or 
five  feet  of  #26  enameled  wire.  Wind  8  turns 
through  the  doughnut,  dien  pull  out  about  one 
inch  of  wire  and  twist  another  inch  back  on  it, 
to  make  a  tap.  Now,  wind  the  other  22  turns. 
Run  your  soldering  iron  up  and  down  the  tap 
with  a  little  solder.  Spread  the  turns  so  that 
they  go  about  two-thirds  around  the  toroid. 
Finally,  put  some  nail  polish  on  the  windings 
to  keep  them  from  unraveling. 

You've  just  wound  your  oscillator  coil. 
That  w-asn't  so  bad,  was  it?  While  you're  at  it, 
you  might  as  well  wind  the  other  coil.  This 
one's  even  easier.  Simply  wind  15  turns  of 
the  same  type  wire  through  the  other  toroid. 


Photo  B.  Inside  Flavorig.  This  shows  the  new 
board  (horizontal)  attached  to  Flavoradio' s 
original  board. 
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Scliemaricfor  the  Flavorig.  T)ie  internal  trimmer  of  the  main  tuning  capacitor  is  numbered  differently  fi'om  the  original  scliemaiic,  and  there  is  no 
pan  number  for  the  220  [JF  capacitor. 


Coil  Winding  Data 

LI :  Radio's  originaJ  antenna  coil.  Antenna 
coupling  link  is  3  lurris,  any  kind  of 
wire,  wound  over  length  of  LI . 
30  turns  of  #26  enameled  wire,  tapped 
at  a  turns,  on  T50-2  toroid. 
15  turns  of  #26  enameled  wire  on  T50- 
2lofO!d. 


L3 


L5 


Spread  the  windings  two-thirds  around,  then 
apply  the  nail  polish. 

Now,  it's  time  to  start  building.  First,  in- 
-stal!  a  47 kQ  resistor  in  place  of  the  R6  you 
removed.  Now,  stand  the  oscillator  coii  on 
end,  and  glue  it  to  the  board  approximately 
where  the  old  one  was.  with  the  glue  applied 
to  the  area  of  the  coil  which  has  no  windings. 
Run  the  three  wires  through  pre-existing 
holes  in  the  board.  If  there's  any  slack  in  the 
wires,  hold  them  to  the  board  with  nail  pol- 
ish, because  any  movement  will  cause  a  fre- 
quency change. 

If  you  do  some  planning,  you'll  find  that 
you  can  use  most  of  the  traces  on  the  board  for 
the  new  front  end  circuit,  with  a  few  cuts  and 
jumper  wires.  Exactly  how  you  lay  the  circuit 
out  is  up  to  you;  it  isn't  critical.  I  used  the 
existing  holes  and  trace.s  for  the  two  FETs 


and  the  resistors,  and  soldered  ihe  small  ca- 
pacitors and  the  6.1  volt  zener  diode  to  die 
foil  side  of  the  board,  making  cuts  in  the  foil 
as  needed. 

1  recommend  mounting  the  trimcaps  on  the 
component  side,  just  below  the  oscillator 
coil,  to  make  tune-up  easier.  It's  a  tight  fit, 
but  it  can  be  done  if  you  mount  the  oscillator 
coil  up  as  far  as  you  can.  As  with  any  RF 
circuit,  keep  component  leads  as  short  as 
possible. 

When  you've  got  the  oscillator  done,  look 
again  at  the  original  schematic.  Make  a  foil 
cut  between  C9  and  VRl  (the  volume  con- 
trol), and  add  a  lOkD  resistor  across  the  cut. 
Put  a  0.01  mP  cap  from  VRl's  wiper  (the 
center  pin)  to  ground.  Put  another  0.01  mF 
cap  between  the  base  and  collector  of  Q3. 
That  completes  the  changes  to  the  board. 

Finishing  Construction 

You'll  need  to  add  a  small  board  to  the 
radio,  to  hold  the  BFO  and  transmitter  cir- 
cuits. I  haven't  included  a  PC  board  design, 
as  most  of  us  don't  bother  to  make  one  for  a 
single-quantity  project.  I  used  simple  point- 
to-point  perfboard  construction,  and  glued 
the  new  board  to  the  bottom  edge  of  the  radio 
board.  Because  I  like  my  projects  to  be  com- 
pact, I  even  used  the  curved  space  formerly 


occupied  by  the  speaker  magnet! 

Wire  the  BFO  and  transmitter  circuits  and 
attach  wires  to  the  appropriate  points  on  the 
radio.  When  connecting  the  transmit/receive 
switch,  keep  the  wires  short,  and  plan  to 
mount  the  switch  near  the  IF  can  with  the 
black  core.  L2  is  the  OSCl  coil  (with  the  red 
core)  that  you  removed  earlier.  Looking  at 
the  coil  with  the  pins  down  and  the  tapped 
side  facing  you,  the  ground  connection  is  to 
the  middle  pin,  and  the  O.Ol  mF  cap  goes  to 
the  pin  on  the  left.  Turning  the  coil  around  to 
the  untapped  side,  the  PET  connects  to  the 
pin  on  the  right. 

You  must  heatsink  the  IRFSl  1  output  tran- 
sistor. Grease  it  with  heatsink  compound  be- 
fore attaching  the  heat  sink.  If  you  plan  long 
keydown  periods,  or  extended  use  at  13.8 
volts,  consider  using  a  larger  heatisink,  as  the 
transistor  gels  quite  warm  with  the  one  Spe- 
cified. 

You  must  shield  the  top  pan  of  die  board, 
where  the  VFO  and  tuning  cap  sit.  because 
hand  capacitance  will  make  it  difficult  to  tune 
stations  if  these  parts  are  unshielded.  Copper- 
clad  PC  board  makes  a  good  shielding  materi- 
al. Just  be  sure  to  connect  it  to  the  rig's 
grotmd  (the  black  wire  coming  from  the  bat- 
tery terminals). 

Continued  on  page  S8 
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rf  enterprise 


HY-GAIN  TOWERS: 
CRANK-UPS 

16Sq.  Ft.  Models: 

HG-70HD  70  ft.,  4  sections 
HQ-54HD  54  ft.,  3  sections 

9.5  Sq.  Ft.  Models: 
HG-52SS    52  ft.,  3  sections 
HG-37S5    37  ft..  2  sections 
ACCESSORIES 

HG-COA  Coax  Arms 

HG-TBT  Thrust  Bearing 

HG-GP  Gin  pole 

HG-5,  HG-10,  &  HG-15  Masts. 

Hy-gain  crank-up  towers  lei  you  raise 
the  antenna  for  optimum  performance 
and  retract  it  for  service  ano'  for 
security  in  severe  weather. 

Order  your  hy-gain 
antenna/tower  package  from 
rf  enterprises  and 
save! 


We  Specialize  in  antennas  and  towers! 

We  ship  worldwide. 


Let's  talk  towers: 

So  what's  the  best  deal? 

Without  question  you  get  the  most  for 
your  money  with  a  Rohn  se!1-supporting 
tower.  We  recommend  the  HDBX  series 
for  amateur  use  -  you  won't  regret  the 
extra  strength.  Top  it  with  a  large 
tribander  -  like  the  TH7DXS  or  a  KLM  for 
top  performance.  If  you  wish  a  smaller 
system,  consider  a  Cushcraft  ASS  or  A4S 
or  an  Explorer-14  on  an  HBX  tower.  This 
series  is  also  great  for  VHF  antennas. 

Want  the  convenience  of  a  1old-over? 
Again  it's  Rohn  with  the  fold-over  series. 

For  the  ultimate  in  service  and  security, 
irs  the  hy-gain  crank-ups. 

Finally,  count  on  us  all  your  tower  and 
antenna  needs. 

We're  ready  to  deliver! 


ROHN  TOWERS: 

SELF-SUPPORTING 
{6  sq.  ft.  models) 

BX40  40  ft SCALL 

BX48  48  ft SCALL 

BX56  56  ft $CALL 

BX64  64  ft $CALL 

(10  sq.  ft.  models) 

HBX40  40  ft $CALL 

HBX46  48  ft SCALL 

HBX56  56  ft SCALL 

(18  sq.  ft.  models) 

HDBX40  40  ft SCALL 

HDBX4S  48  ft $CALL 

GUYED  TOWER  SECTIONS 

25G,  4SG,  55G  S  accessories 

Call  for  cuaeni  prices. 
FOLD-OVER  TOWERS 

FK  2548  CALU  FK4644 

FK2558  FOR  FK4554 

FK2568         PRICES  FK4564 

Rohn  fold-over  towers  are  shipped 

freight  prepaid  from  the  factory.  Freight 

additional  on  other  towers. 


ANTENNAS  &  ACCESSORIES 


TELEX/hy-gain 

TH7DXS:  7-el.  tribander 
TH5  Mk2:  5-e!  tribander 
Explorer-14:  tribander 
Disc.  7-1:  40  M.  dipole 
Disc.  7-2:  2-el40M.  beam 
Disc.  7-3:  40  M.  directo:  kit 
2058AS:  5-el,  20  M.  beam 
204BAS:  4-el,  20  M.  beam 
1 55BAS;  5-el,  1 5  M.  beam 
1 05BAS:  5-el,  1 0  M.  beam 
1BHTS:      80-10  I\yi.  vertical 
18ATVAA/BS:  30-10  M.  vertical 
V2S;   V3S;  8V4S 
64BS  &  66BS:  6  Meter  beams 
OSCAR  Lints  Antennas 

HUSTLER 

6BTV     80-10  mtrverlicaf $139.95 

5BTV      80-10  mtr  vertical 124.95 

G6-i  44B  2  mtr  base  antenna  ....89.95 

G7-1 44     2  mtr  base  antenna.  .124.95 

Complete  mobile  systems. 

AEA 

ISOPOLES 

AEA  /  M^  VHF  &  UHF  Antennas. 

ROTATORS 
TELEX/hy-qain      YAESU 

HDR-300  G600RCG1000SDX 

T2X  G800SDX    G500A 
HAM  IV  G5400B 

CD  45  It 

ALLIANCE 

HD-73  U-110 


KLM 

KT34A S409.00 

KT34XA 599.00 

2M-16LBX 169.95 

432-30LBX 149.00 

2ftfl-22C I89.9b 

435-40CX 219.00 


BUTTERNUT 

HF6VXVedical,  80-10M, 

HF2V  Vertical,  80  &  40M. 

RMK  II  roof  mount  kit 

STR  II  radial  kit 

TBR-1 60.  coil  kit  for  1 60M 

WARC  resonators 

HF5B  Compact  beam,  20-1 OM 


CUSHCRAFT 

A3S  (RFE  exclusive)  Tribander 
A4S  Tribander 
R5  (10,12,15,17,20) 
APS  (80-  10  Vertical} 
AV5  (80 -10  Vertical) 
40-2GD  2-el  40M,  beam 
A50-5  S-el  6M.  beam 
617-6B  6  Mtr.  boomer 
At  47-11    11 -el  146-1 48MHz 
215WB    15-el  wide  band  2M 
32-19     19-el.  2Mbeam 
421 8XL  18-el  2II/1  Boomer 
424B     24-e[  432MHz 
AOP-1  OSCAR  pack 
Call  for  prices  on  the  S!xUj2g 
Cushcratt  line. 


WIRE  &  CABLE 
BELDEN  COAX:  (When  you  want  the  best); 


9913  low  loss S0.49m. 

RG-213.'U(B267)S0.49m. 
RG-8/U  (8237)  ....$0.39/ft. 
RG-8/U  (8214)  ....$0.43/ft. 

RG-214/U  (8268).. 


RG8X  (9258) S0.24'ft. 

RG-11A/U(8281)$0.45/ft. 
RG-58A/U  (8259)$0.19/ft. 
RG-59/U(8241)..$0.20/ft. 
$2.99/ft. 


COPPERWELD  ANTENNA  WIRE: 

Soiled 2  ga-..$0.12/ft.;      Solid:  14  9a...J0.09/fl.,-      Stranded  14ga...$0.10/ft. 
ROTOR  CABLE: 

S!andard(6-22.  2-18) S0.21  Heavy  DiJty{6-18,2-16) $0.38/ft. 

We  stock  Andrew  Heliax  &  Connectors. 

For  direct  burial  we  recommend  Andrew  LDF4-50A  Heliax. 
(Long  life,  low  loss.     $1.99/f1.) 


TOWER  HARDWARE 

3/1 6  EHS  Guywire $0.1S/ft. 

1/4    EHS  Guyvflre 0.18/ft. 

CCM  clamps  3n  6 '■ 0.39 

1/4" 0.49 

Thimbles;  1/4TH 0.39 

Tumbuckles: 

3/8  E&E;  E&J 6.95/7.95 

1/2E&E;  E&J  ..12.95/ 13.95 
Rohn  TB-3  Thrust  bearing. ...64,95 
Preformed"Blg  Grips" 

3/16"  &  1/4" 2.99/3.49 

Guy  Insulators 

500D&502 1.59/2.99 

Earth  Anchor;  4  ft,  screw-in  ..19.00 

Phillystran  Guy 
Systems: 

We  have  a  complete  Inventory  of 
cable  and  accessories. 

ALPHA-DELTA 

DX-ASIOper S46.95 

DX-DD 65.95 

DX-CC 79.95 

DX-KT 28.95 

Protect  your  station  with  Alpha- 
Delta  coax  and  rotor  line 
protectors.  Call  us! 

A!«PHENOL  COWNECTORS 

e3-1SP{PL-259) $1.49 

83-822  (PL-259  teflon) $1.59 

82-61  (N-male) $3,75 

82-202-1006  (N  for  9913) $3.49 

We  stoclt  a  ful!  line  of  connectors. 
Connectors  installed! 


Mastercard 

Pfn^fSTTIIll  cJi^cIe  uflTitlQd  W<tl 

=  -,..i^  .:,j|    ^llilt-     ll|.l"l|5  VJlii:'.-..       -..I.... 

Sfi||3i)ii'vi  Sftidii'nni^i  ftxi;ept,ss  m-sib::; 
piHt.:i!';Mll.;^'.'l  '■-■-  -"r^.  .-,~K.i  l^gJi 


ORDER  TOLL  FREE 

1  -800-233-2482 

.inlppin^,  I  f^toj ,  Te^tkiJoaJtj,  Jrisl'dfe^MWn^cHrta,'  SXfX: 

21 6-765-3254 

Talex:  4933032  RFE  Ut        FAX:  213-765-3308 
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rf  enterprises 


Call  us  [or  all  your  amateur  needs. 
Wfegijiq  wof  ldwTd&. 


YAESU 


FT-757  GX-II 

FT-767eX 

1-60-IOMXcvr 

50,  144,  432 

MH?  with  oplional  modules. 

JT-747GX 

Economy  HF  Xcvr 

FT-736R 

144/432  duplex  XCvr. 

FEX'736 

Add  modules  1of  50.  220,  or 

FT-411 

New  2M  HT 

FT-212RH 

45W  2M  fm  xcvr 

FT-712RH 

35W  440  fm  xcvr 

FT-709R 

4W.  440  fm  HT 

FT-470aRH 

2rvV440  Dual  band  mobHe 

FGR-88D0 

150KH2-30MH2  Receiver 

FGR-9600 

60-902MHZ  Receiver 

1296. 


And  more!  Call  for  prices. 


■COM 


IC-765 

160-1 OM  with  General  Coverage  Receiver;  99 
Tunable  Memories^  Band  Stacking  Registers, 
Full  QSK,  10  Hz  Readout;  DDS,  &  More, 


IC-735 

160-1  DM,  General  Coverage  Receive,  Dual 
VFO  &  12  Memory  Channels,  QSK,  Compaci, 


IC-725 

Ultra  Compact,  100  W  Output,  l60-10ta. 
General  Coverage  Receiver,  26  Memories. 


IC-228AyH 

Compact  Mobile  2-Meler  Transceiver 


TEN-TEC 


PK-232 

Morse,  Baiidol,  ASCII,  AMTOR,  Packet,  Facsimile,  S  Navtex 

The  Morse  Machine 

BOOQ  cnaraclEJ-  merrGJ7,  20 
meniones,  serial  no.  nserTion, 
2  -  99  wpm,  beacon  mode,  and 
more! 


BENCHER 


Keyer  Paddles,  Baluns,  and  Filters 


MODEL  561  CORSAIR  II 
OTHER  TEN-TEC  PRODUCTS: 

Omni  V  HF  Transceiver 

Model  585  Paragon 

Model  425  Titar  Linear  Amplifier 

Model  420  Hercules  Solic  State  HF  Amplifier 

Model  238  Antenna  Tuner 

KANTRONICS 


KAM  All  mode  terminal  unit 


AMPS,  TUNERS  &  ACCESSORIES 


lit  ■    I        M 


AMERITRON  AL-80A 

AL-84:       500W  PEP 
AL-80A:    1000WPEP 
AL-1200:  ISOOWout 
AL-1500:   ISOOWout 
RCS-4  &  RCS-8V 
Remote  coax  swftch.es 


NYE  VIKING  MBV-A 

0 

rf  concepts  amps 


Alpha-Delta,  B&W,  &  MFJ 
Coaxial  Switches 


^/ 


MFJ 


METERS  KEYERS       TUNERS 

ACCESSORIES       SWITCHES 


MIRAGE  AMPS 


989C  TUNER 

TNC  UNITS         DUMMY  LOADS 
ANTENNA  BRIDGES         CLOCKS 

ASTRON 

POWER  SUPPLIES 

RS-4A S  39.95     RS-7A S  49.95    RS-12A....S  69.95 

RS-20A 88.95     RS-35A 139.35    RS-50A "99.95 

RS-20M....10S.95    RS-3SM 159.95  RS-SOfl/l 219.95 

VS-20M,... 124,95  VS-35M 174.95  VS-SQM 232.95 

Thfs  months  specials! 

Mosley  CL'33  tribander. jS^fJ' 

Mosley  TA-34  tribander $325* 

Mosley  TA-40KR. $79* 

Hustler  6BTV. $139' 

Amp  Supply  AT-3000  tuner....$299* 

MFJ  941D  Tuner. $135* 

( *  Free  UPS  ground  in  the 
continental  U.S.) 

We  are  now  supplying  AEA  /M^ 
antennas,  H-frames,  elevation  rotors, 
and  power  dividers  for  50,  144,  and 
432  MHz. 


ORDER  TOLL  FREE 

1-800-233-2482 

ShttXHnginTQ  TQcfinic-iiJCi;  msjidij.fvtirTrajsoota  SDJi'; 
218-765-3254 
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73  Review 


by  Steven  K.  Roberts  N4RVE 


Instant  Track 

The  slickest  tracker  yet! 


Instant  Track 

Project  OSCAR 

PO  Box  1 136 

Los  AJtosCA  94023-1136 

Send  an  SASE  for  information. 


Instant  Tracl<  is  ttie  creation  of 
Franl^lin  Antonio  N6NKF,  a 
project  motivated  by,  as  tie 
humbly  put  it,  "a  desire  to  learn 
something  about  orbital  mechan- 
ics." During  his  year-long  educa- 
tion, he  produced  a  piece  of  code 
that  redefines  the  state  of  the  art 
in  OSCAR  satellite  trackers.  This 
PC  program  dramatically  outper- 
forms our  government's  high- 
tech  satellite  tracking  tools.  This 
is  both  exciting  and  scary;  While 
our  taxes  buy  multimillion  dollar 
dinosaur  technology  that's  al- 
ready a  decade  old  when  it's  fi- 
nally put  to  use,  individual  cre- 
ative hams  build  systems  that  run 
circles  around  it. 

Instant  Track's  quality  is  evi- 
dent from  the  moment  you  bring  it  up  on  your 
screen.  The  program  wakes  up  w/ith  a  menu 
screen  that  lets  you  edit  your  station  ele- 
ments, any  of  the  200  satellites  in  its  library  (it 
comes  with  115  sets  of  Keplerians  already 
loaded,  and  tracks  them  all  at  once),  and  gives 
you  a  choice  of  functions.  The  startup  screen 
even  shows  the  status  of  your  favorite  satel- 
lites. Without  hitting  any  keys  at  ali  you  can 
see  if  they're  up  or  down. 

From  here,  you  can  graphically  display  the 
world  with  locations  of  sun,  moon,  and  your 
bird  of  choice  continuously  updated,  invoke  a 
text  screen  that  includes  live  data  for  multiple 
stations  (essentially  showing  Az-EI-PA-range 
data  fof  each),  and  print  a  quick-reference 
operating  schedule. 

You  can  also  display  a  massive  multiscreen 
co-visibility  grid  that  shows  which  satellites 
can  see  each  other  at  any  given  moment  (I'm 
not  sure  what  this  is  good  for,  but  it's  interest- 
ing-and  hints  at  just  how  much  number- 
crunching  is  going  on-inside  Instant  Track). 

One  of  the  first  surprises  occurs  when  you 
tell  it  your  latitude  and  longitude.  I  painstak- 
ingly determined  this  from  a  USGS  topo  map, 
keyed  it  in,  and  the  program  correctly  said: 
"1 .8  km  N  of  [wSilpitas,  CA,"  and  gave  my  grid 
squarel 

Squint  Angle  Window 

Invoking  the  map  display  draws  an  excel- 
lent filercator  projection  of  the  world  on  the 
EGAA/GA  screen,  overlays  the  sun  and  its 
terminator,  a  dot  for  the  moon,  a  white  X  for 
your  station,  and  a  white  block  for  the  satellite 
you  have  selected  Srom  those  available  (in  the 
selection  screen,  the  ones  currently  in  view 


l.T^ 


.\ 
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Map  display  for  Instant  Tracker. 

are  yellow,  the  others  are  green — a  nice 
touch).  The  satellite  is  surrounded  by  its  foot- 
print, and  there's  a  bonus:  For  birds  such  as 
OSCAR-13  where  offpointing  angle  (squint 
angle)  is  an  important  factor,  there's  a  SEC- 
OND footprint  (blue)  that  delineates  the  por- 
tion ofthe  earth's  surface  within  20  degrees  of 
antenna  boresight.  This  is  MUCH  more  useful 
than  a  footprint  alone.  Any  seasoned  satellite 
operator  knows  that  trying  to  work  a  bird  when 
the  antenna  is  aiming  away  from  you  at  120 
degrees  is  pointless,  even  if  you  seem  to  be 
right  in  the  middle  of  a  perfect  pass. 


"...  you  can 

invoke  the  program 

and  then  continue  with 

other  tasks  while  the 

computer  aims  your 

antenna  in  the 

background!" 


The  author  took  the  graphic  displays  a  lot 
further,  making  instant  Track  as  much  an  edu- 
cational tool  as  a  tracking  system.  If  you  press 
P  while  looking  at  the  map,  the  screen  clears 
and  you  get  a  round  bird's-eye  view  of  the 
earth,  complete  with  latitude.'longitude  refer- 
ence lines,  footprints,  and  terminator.  This 
display  is  beautiful,  and  seems  to  have  be- 
come the  one  I  most  like  to  leave  on  the  screen 


for  company.  Press  P  again,  and 
the  globe  is  replaced  by  an  archi- 
tectural 3-view  display  of  the  or- 
bit, including  an  arrow  if  antenna 
orientation  is  a  factor,  Press  the 
key  again,  and  this  gives  way  to  a 
"sky  view,"  which  places  the 
satellite  against  the  current  back- 
drop of  major  stars  from  the  ob- 
server's viewpoint — helping  you 
visualize  where  it  is. 

In  any  of  the  four  graphic  dis- 
plays, switching  between  satel- 
lites is  simply  a  matter  of  scrolling 
with  (he  arrow  keys — or  popping 
out  to  the  selection  screen,  pick- 
ing a  different  bird,  and  dropping 
back  into  the  map.  Fast  and  easy. 
Clearly,  the  user  interface  is 
spectacular,  which  is  one  of  the 
reasons  it  was  so  dazzling  to  the  pros  from  the 
USAF  who  visited  me  recently.  But  there's 
another  side  to  a  satellite  tracking  program 
that's  all  business— pointing  antennas.  In- 
stant Track  does  that,  of  course,  and  even 
here  there's  an  unprecedented  twist.  N6NKF 
has  embedded  all  tracking  functions  in  a  TSR 
(terminate  and  stay  resident),  meaning  that 
you  can  invoke  the  program  and  then  continue 
with  other  tasks  while  the  computer  aims  your 
antenna  in  the  background!  In  my  case,  run- 
ning the  Microsats  bicycle  mobile,  this  feature 
will  allow  the  DOS  system  to  generate  a  mes- 
sage to  the  FORTH  machine  whenever  any 
birdof  interest  comes  into  view,  prompting  ilto 
turn  on  the  station  and  attempt  to  connect. 

System  requirements  for  this  tour-de-force 
of  satellite  software  are  as  you  would  expect: 
You  will  get  optimum  performance  on  an  AT- 
class  machine  with  coprocessor  and  EGA  or 
VGA  display.  But  it  will  work,  though  more 
slowly  and  with  less  pizzazz,  either  without  the 
math  chip  or  on  a  vanilla  XT. 

Do  I  recommend  it?  In  the  month  I've  had 
Instant  Track  I  have  had  no  reason  to  fire  up 
any  of  the  other  satellite  software  in  the  sys- 
tem. It  has  become  the  star  of  my  demo  reper- 
toire, and  makes  scheduling  OSCAR  opera- 
tion easy  and  pleasant,  See  you  on  the 
birdl^ 


Steven  K.  Roberts  N4RVE,  author  ofComput- 
inp  Across  America  and  features  in  73 
Magazine,  can  be  reached  at  PO  Box  2390, 
Santa  Cruz  CA  95063.  He  now  publishes  the 
bi-monthly  Journal  of  Hi-Tech  Nomadness 
(subscription  $15/year.) 
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Ham  profiles 


There  are  no  "average"  hams! 


NYC  Ham  of  the  Year 

Three  years  of  hard  work  paid 
off  for  Niokol  Santiago  KB2GGW, 
age  15,  the  1989/1990  Big  Apple 
Ham  of  the  Year,  Nicl<ol  is  l^nown 
by  countless  hams  around  the 
country  for  her  outstanding  oper- 
ating skills  on  the  WB2JKJ  21 .395 
MHz  Classroom  Net  sponsored 
by  the  Radio  Club  of  Junior  High 
School  22  in  New  York  City, 
directed  by  Joe  Fairclough 
WB2JKJ.  She  took  to  the  airwaves 
in  1986  as  a  member  of  the  "Edu- 
cation Thru  Conimunication" 
class  sporisored  by  the  J22 
club.  "From  the  first  day  in  tvlr. 
Fairclough's  class,  I  loved  ham 
radio  and  wanted  to  get  my  own 
license."  said  Nickol. 

As  a  finalist  in  the  race,  Nickol 
was  invited  to  attend  the  Knox- 
ville,  Tennessee  Hamfest  on  May 
19th.  Not  only  did  she  go,  along 
with  WB2JKJ,  but  she  also  got  to 


state  her  views  on  ham  radio  from 
a  young  person's  angle  a(  a  well- 


Nickol  Santiago  KB2GGW  exam- 
ines her  1989  NYC  Ham  of  the 
Year  award  with  Joe  FaJrclough 
WB2JKJ,  president  of  the  Radio 
ClubofJHS22. 


attended  forum.  Next  up  for  Nick- 
ol was  a  trip  to  the  Huntsville 
Hamfest  and  a  week  in  Tennes- 
see, thanks  to  the  "ET  (East  Ten- 
nessee) Crew  at  22"  support 
group  led  by  Carol  Whetstone 
N4LFR. 

Nicko!  graduated  this  June  from 
JHS  22,  where  she  was  active  in 
ham  radio  and  in  the  Legal  Stud- 
ies program.  She  is  now  in  the 
10th  grade  at  Seward  Park  High 
School  in  New  York  City.  She 
hopes  io  start  a  ham  radio  club 
there,  using  the  resources  of  JHS 
22.  Nickol  also  works  part-time  in 
a  bridal  shop. 

Extra  Young  Extra  Class 

Bill  Crossley  WK2X,  age  14,  is  a 
ninth  grader  at  the  Frewsburg, 
New  York,  Central  School.  Both 
his  father  (John  N2HBi)  and  his 
grandfather  (Albert  K2EHJ)  are 
amateur  radio  operators.  John  is 
the  president  of  the  Chautauqua 
County  Amateur  FM  Association. 

Bill  got  his  Novice  license  at 
age  11,  after  taking  Jack  Nord 
AC2D's  evening  course  at 
the  Jamestown,  New  York,  High 
School.  Thirteen  months  later 


he  earned  his  Extra  license. 

Bill  has  spoken  on  amateur  ra- 
dio at  a  local  Kiwanis  Club  meet- 
ing, and  he  is  often  introduced  al 
Jack  Nord's  radio  classes. 

Besides  amateur  radio,  Bill's 
interests  are  coin  collecting  and 
hunting.  He  will  be  taking  the 
Hunters'  Safety  Course  this  au- 
tumn. He  is  also  a  member  of  his 
school's  Spanish  Club.  E9 


Bill   Crossley    WK2X—an   Extra 
already! 
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nize the  need  to  go  directly  to  the  source — you, 

the  reader.  Articles  and  colunnns  are  assigned 

1    Welcome  Newcomers 

Mi 

Homing  In 

feedback  numbers,  which  appear  on  each  arti- 

2   Never  Say  Die 

17 

QRP 

cle/column  and  are  also  listed  here.  These  num- 

3  QRX 

18 

Looking  West 

bers  correspond  to  those  on  the  feedback  card 

4    Home-Brew:  Flavorig! 

19 

1989  Holiday  Wish  List 

opposite  this  page.  On  the  card,  please  check 

5    Review:  Instant  Track 

20 

Above  &  Beyond 

the  box  which  honestly  represents  your  opinion 

6   Ham  Profiles 

21 

Dealer  Directory 

of  each  article  or  column. 

7   Home-Brew:  The  BitChaser 

22 

Letters 

Do  we  really  read  the  feedback  cards?  You 

8    Review:  Yaesu  FRG-9600 

23 

New  Products 

bet!  The  results  are  tabulated  each  month,  and 

9   Home-Brew:  Bargain  Audio 

24 

Hamsats 

the  editors  take  a  good,  hard  look  at  what  you  do 
and  don't  like.  To  show  our  appreciation,  we 

Frequency  Meter 

25 

RTTY  Loop 

draw  one  feedback  card  each  month  and  award 

10  Review:  PacComm  NB-96 

2ti 

Index:  11/89 

the  lucky  winner  a  free  one-year  subscription  (or 

1 1    Ssng  for  the  Unsung  Heroes 

27 

Ad  Index 

extension)  to  73. 

12    Home-Brew:  Easy  Tuning  for 

28 

73  International 

To  save  on  postage,  why  not  fill  out  the 

UnidenHR2510 

29 

Book  Review:  Computing 

Product  Report  card  and  the  Feedback  card  and 

13    Home-Brew:  Three-ln-One 

Across  America 

put  them  in  an  envelope?  Toss  in  a  damning  or 

Antenna  Tuner 

30 

Special  Events 

praising  letter  to  the  editor  while  you're  at  it.  You 

1 4   Review:  Elenco 

31 

Barter 'n'  Buy 

can  also  enter  vour  QSL  in  our  QSL  of  the  Month 

AC  Adapter 

32 

Propagation 

contest.  All  for  the  low,  low  price  of  25  cents! 

15    Packet  Talk 

33 

Updates 

73  Amateur  Radio  *  November,  1989     17 


SECOND  PLACE 
Home  Brew  IV  Contest 


NumberZon  your  Feedback  card 


The  BitChaser 


Digital  counterpart  to  the  oscilloscope. 

by  R.A.Cole  K40ND 


Digital  devices  and  circuits  are  securing 
their  foothold  in  the  ham  world,  as  well 
as  in  many  household  appliances.  Whether 
yoit  experiment .  or  repair  your  own  gear,  you 
quickly  find  that  digital  devices  have  their 
own  requirements  for  test  equipment. 

While  there's  no  substitute  for  a  good 
o'scope  for  looking  at  repeating  waveforms 
(whether  analog  or  digital),  scopes  are  almost 
useless  for  observing  one-of-a-kind,  short 
pulses  typical  of  digital  controls  and  signal- 
ing. At  best,  a  good,  triggered  scope  tells  you 
a  pulse  occurred,  and  gives  a  brief  image  of 
its  duration,  but  the  image  is  quickly  gone. 
An  expensive  storage  scope  will  lel!  you  a  lot 
more,  but  it's  pretty  hard  to  justify  on  most  ham 
budgets.  Logic  probes  are  cheap  and  easy  to 
build,  but  they  tell  you  almost  nothing  except 
that  there  was  (or  was  not)  some  activity. 

Many  Uses! 

You  can  use  the  BitChaser  for  digital  sig- 
nals, however,  almost  anywhere  an  oscillo- 
scope is  used,  with  the  bonus  that  you  can 
store  the  results  as  long  as  desired.  Examples 
are  inany  and  varied — you  can  check  the  tim- 
ing and  structure  of  data  characters  coming 
out  of  a  modem,  RTTY  demodulator,  com- 
puter, keyboard,  or  packet  interface;  cali- 
brate the  speed  and  weight  on  an  electronic 
keyer;  track  down  and  analyze  spurious  puls- 
es in  any  kind  of  logic  circuitry  (much  better 
than  with  a  logic  probe!);  and  check  the 
"handshaktng"(protocol  agreement)  be- 
tween two  digital  devices  (computer/printer, 
computer/modem,  etc.).  You  can  also  use  the 
BitChaser  as  a  signal  source,  to  generate  5,  7, 
or  8-bit  TTY  characters  at  any  speed  from  60 
wpm  to  9600  baud  and  higher.  You  can  use  it 
as  a  general  purpose  square-wave  signal  gen- 
erator from  sub-audio  to  4  MHz.  You  can 
even  use  it  as  a  crystal  calibrator  for  the  HF 
bands.  With  the  optional  "hidden"  96-bit 
shift  register,  you  can  use  it  as  an  RTTY  or 
CW  callsign  generator. 

BitChaser  would  be  useful  for  checking  out 
two  recent  73  projects;  '"Control  Your  Rig 
from  a  PC"  (August  89)  and  "Kaboorn  Mi- 
cro Keyer' '  (September  89) .  In  the  first  case, 
the  project  involves  a  computer-receiver  in- 
terface with  handshaking;  the  second  in- 
volves using  the  BitChaser  to  calibrate  the 
speed  control  on  the  Micro  Keyer. 

Digital  Requirements 

A  major  feature  of  a  digital  measuring 
device  is  that,  since  we  do  not  have  to  be 
concerned  with  voltage  levels  other  than  0  or 
-1-5  volts,  we  can  use  a  simple  display  scheme 
instead  of  a  complex  and  expensive  cathode 
ray  tube. 
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Phow  A.  From  panel  of  the  BitChaser.  The 
author  used  a  junked  Heathkit  FET  VOM 
case. 

The  BitChaser  (BC)  originally  started  out 
as  a  very  simple  device  for  capturing,  freez- 
ing, displaying,  and  measuring  pulses  of  al- 
most any  reasonable  duration  and  repetition 
rate.  After  I  finished  the  basic  design,  1  soon 
found  that  a  few  simple  and  cheap  additions 
would  greatly  increase  the  unit's  fiinctionali- 
ty.  For  ten  more  dollars,  I  modified  the  BC 
into  an  incredibly  versatile  piece  of  test 
equipment,  having  the  following  capabilities: 

•capture  and  display  pulses  from  about  half  a 
microsecond  up  to  several  seconds; 
•measure  pulse  length  (duration)  and  duty 
cycle; 

•measure  time  between  successive  pulses; 
{since  this  is  the  reciprocal  of  frequency  when 
pulses  are  regular,  it  performs  litce  a  frequen- 
cy counter,  with  a  little  math); 
•synchronize  the  stan  of  capture  to  the  in- 
coming signal  (like  a  triggered  scope),  or 
from  a  separate  external  signal,  or  manually; 


•stop  the  capture  automatically,  under  con- 
trol of  a  second  signal,  or  manually; 
•recycle,  as  much  as  desired,  captured  data 
for  review,  or  for  playback  to  some  external 
device  (which  can't  be  done  at  alt  on  a 
scope!); 

•measure  the  time  difference  between  a  pulse 
on  one  line  and  that  on  another  (something 
like  a  dual-beam  scope); 
•be  programmed  with  any  desired  bit  pattern, 
that  then  can  be  played  back  as  a  repeating 
signal  source  (as  the  RY  generators  in  the 
Baudot  TTY  days),  and; 
•be  used,  with  the  internal  clock  brought  out, 
as  a  variable  or  calibrated  timing  source  for 
general  purpose  testing. 

Thus,  the  BC  is  a  combination  of  storage 
scope,  frequency  counter,  bit-pattern  genera- 
tor, and  logic  probe.  With  a  little  external 
circuitry,  you  can  even  display  CW  visually. 
(Those  blinking  lights  will  fascinate  shack 
visitors!) 

How  It  Works 

Figure  1(a)  illustrates  the  basic  idea  of  the 
unit.  The  BC  uses  a  long  serial-in/parallel- 
out  shift  register,  with  a  discrete  LED  at- 
tached to  each  stage  to  display  the  contents. 
The  clock  (time  base)  performs  the  shift-right 
function,  so  that  the  signal  coming  in  on  the 
serial-in  connection  will  be  sampled  and 
shifted  into  the  register  for  display .  With  a 
clock  period  much  shorter  than  the  duration 
of  the  incoming  pulses,  each  pulse  will  result 
in  several  samples  of  each  pulse  shifting  into 
the  register,  lighting  the  respective  LEDs. 
That  is,  if  the  clock  period  is  one  microsec- 
ond, an  incoming  pulse  of  10  microseconds 
duration  will  light  10  LEDs,  etc.  The  "0" 
levels  between  the  pulses  will  result  in  the 
respective  LED  remaining  off. 
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Figure  J.  (a)  Ba.tic  concept  of  function  of  LED  signal  display;  (h)  example  display. 
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Figure  2.  BitChaser  block  diagram. 


Figure  1  (b)  shows  a  typical  display  for  an 
incoming  stream  of  pulses.  While  almost  any 
display  length  is  possible  with  this  basic 
scheme,  the  unit  described  here  uses  a  shift 
register  and  display  screen  of  32  bits  as  a 
compromise  between  adequacy  of  display 
and  cost.  You  may  decide  to  build  a  different 
length,  although  displays  much  shorter  may 
not  be  very  useful.  This  simplified  circuit 
illustrates  the  concept,  but  suffers  from  ex- 
actly the  same  frustrating  problem  of  the 
scope — ursiess  you  have  a  way  to  stop  the 
clock,  the  display  vanishes. 

The  Basic  Design 

Figure  2  is  the  expanded  block  diagram. 
The  most  important  addition  is  that  of  "gat- 
ing" for  the  clock,  by  sampling  the  incoming 
signal  line.  I  termed  this  Synchronous  Start 
Mode,  analogous  to  a  triggered  sweep  scope. 
With  this  feature,  the  BC  sits  and  waits  for  an 
incoming  pulse,  then  begins  shifting  the  reg- 
ister. The  clock  counter  counts  the  number  of 
clock  pulses,  and  stops  the  clock  after  32 
shifts,  thereby  freezing  the  display  (Clocked 
Stop  Mode).  Once  the  clock  gate  circuit  had 
been  designed  for  the  Synchronous  Start 
Mode,  it  was  trivial  to  add  a  switch  and  an 
input  jack  to  allow  opening  the  clock  gate 
with  an  external  signal,  or  by  a  manual  push 
button,  and  to  close  the  gate  the  same  way. 
The  Start  Mode  and  Stop  Mode  switches, 
respectively,  select  these  ftinctions. 

Note  that  the  mode  selections  are  totally 
independent.  You  can  have  a  Manual  Start 
and  Clocked  Stop,  or  any  other  combiriation 
that  suits  your  puiposes.  The  External  Start 
and  Stop  connectors  are  usefiil  to  allow  you  to 
measure  the  lime  relationships  between  sig- 
nals on  two  different  lines.  One  is  used  as  the 
signal,  and  the  other  as  the  External  Start  or 
Stop.  The  display  measures  the  time  between 
a  negative-going  pulse  on  the  Start  line  and 
the  next  positive  level  on  the  Signal  line. 

The  main  use  of  the  above  feature  is  to 
observe  the  handshaking  between  two 


devices,  like  a  computer  and  a  printer,  to  see 
if  one  device  is  responding  correctly  to  the 
other.  For  example,  I  had  troubles  with  a 
printer  omitting  one  or  two  characters  at  the 
end  of  a  line.  This  turned  out  to  be  a  timing 
problem  during  the  carriage  return— the 
"not-ready"  signal  from  the  printer  was  be- 
ing ignored  by  the  computer.  This  required 
an  extra  testing  loop  in  the  printer  driver 
software  to  detect  the  "not-ready"  condi- 
tion. 

A  crystal-controlled  oscillator  and  di- 
vider chain  provide  the  main  clock  signal. 
These  allow  for  precise  measurements  of 
pulse  width  by  having  a  known  time  interval 
for  each  LED.  (Analogous  to  calibrated  time/ 
division  on  a  scope.)  The  circuit  as  shown 
provides  time-per-LED  periods  of  0.25,  0.5, 
1 .0,  10.0  and  100  n\icroseconds,  and  1.0  or 
10.0  milliseconds.  Since  the  display  is  32 
l.BDs  long,  this  results  in  displays  of  8,  16, 
32,  320  and  3200  microseconds,  or  32  or  320 
milliseconds,  respectively,  of  activity  on  the 
signal  line. 
Low  resolution  of  the  LED  display  limits 
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Figure  3.  Shift  register,  display,  and  control  circuitry. 


precise  measurement  of  pulse  duration;  a 
puise  duration  of,  say,  2.3  millisecorids 
would  show  up  as  either  2  or  3  miiliseconds 
when  using  the  1 .0  milhseconds-per-LED 
range.  You  can  increase  accuracy  by  shifting 
to  a  faster  clock  speed,  provided  the  duration 
doesn't  exceed  total  display  length. 

To  increase  flexibility  when  not  much  is 
known  about  the  duration,  tinting,  etc.,  of  the 
signal  source,  I  included  a  variable  clock. 
This  works  much  like  the  variable  time/divi- 
sion adjustment  on  an  oscilloscope. 

Since  you  bring  the  clock  out  to  an  external 
jack,  if  you  have  a  frequency  counter,  you 
can  monitor  the  variable  clock  and  determine 
the  LED  interval  quite  precisely . 

With  this  basic  practical  design,  you  have 
an  instrument  that  will  allow  you  to  capture 
pulses,  freeze  them,  and  measure  their 
lengths,  separations,  etc.,  in  a  fairly  automat- 
ic way,  and  represents  the  prime  operating 
mode  of  thcBC. 

Modifications 

A  few  inore  components  greatly  increase 
utility.  The  Restart  Delay  is  a  simple  timer 
circuit  that  freezes  the  display  for  up  to  about 
10  seconds,  then  re-activates  the  Synchro- 
nized Start  mode  for  another  sweep.  In  the 
Sync  Start  mode,  the  Restart  Delay  also  pre- 
vents another  pulse  on  the  signal  line  from 
accidentally  re-triggering  the  shift  registers 
before  you  are  ready .  The  7-segment  display s 
attached  to  the  clock  counters  are  useftil  at 
slow  speeds  (or  when  programming  the  dis- 
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play,  as  explained  later),  and  they  add  very 
little  to  the  cost,  since  the  counters  were  nec- 
essary to  create  the  Clocked  Stop  mode.  The 
display  freezes  (after  32  periods),  then  resets 
to  "00"  when  the  Restart  Delay  times  out. 
Thus,  if  the  BC  is  just  sitting  there  with  the 
display  showing  "(30,"  you  know  it  is  ready 
but  no  pulse  has  arrived. 

Another  nice-to-have  addition  was  a  pro- 
gramming push  button  switch,  along  with  a 
one-shot  clock.  These  allow  you  to  enter  any 
bit  pattern  into  the  shift  register  by  holding 
down  (or  releasing)  the  Program  button,  and 
firing  the  one-shot  clock.  (You  could  just  use 
a  very  slow  clock  along  with  the  Program- 
mi  ng  button ,  but  once  you  start  programming 
that  way,  you  can't  stop  until  you  are 
through!)  Anything  that  will  fit  into  32  bits 
can  be  programmed;  this  includes  several 
ASCII  or  Baudot  characters,  eight-bit  data 
characters,  or  a  couple  of  Morse  characters 
(not  a  full  callsign,  though!).  The  bit  pattern, 
whatever  it  is.  can  be  sent  out  once,  at  any 
data  rate  available  from  the  crystal  or  vari- 
able clocks,  or  it  may  be  repeated  as  many 
times  as  desired  by  using  lljc  Recirculate  fea- 
ture. 

Notice  that  although  the  shift  register  acts 
like  a  serial-in/parallel-out  register,  all  of  the 
contents  come  outserially ,  also!  Thus,  once  a 
bit  pattern  has  been  captured  by,  or  pro- 
grammed into,  the  shift  register,  you  can 
switch  to  the  Recirculate  iriode,  and  recycle 
the  bits  back  into  the  input  of  the  shift  regis- 
ter, at  the  same  time  that  you  output  them  to 


some  external  device.  You  can  even  change 
the  time  base  during  recycle,  to  repeat  the 
same  bit  sequence  at  a  slower  or  faster  rate! 
This  is  useful,  for  example,  in  testing  a  print- 
er or  some  other  serial  communications 
device  with  unknown  .speed  capability-just 
send  data  at  varying  rates  until  it  syncs  and 
performs  properly. 

Shift  Register  and  Control  Circuits 

All  of  the  circuits  are  simple,  non-critical 
TTL  logic,  with  easy-to-find  parts.  The  shift 
registers  are  74164  8-bit  serial-in/parallel- 
out  registers;  four  of  them  arc  required  to 
reach  tlie  32-bit  desired  length  (you  can  use  as 
many  as  you  want,  though).  7400  NAND 
gates  do  most  of  the  on/off  gating  of  the 
various  signal  paths,  and  a  couple  of  inver- 
sions. 

Note  that  the  input  signal  is  inverted  before 
it  goes  to  the  first  shift  register;  this  is  because 
the  LEDs  are  used  in  a  pull-down  mode, 
which  requires  the  respective  register  posi- 
tion tocontain  a  "0"  to  light  the  LED.  Since  I 
wanted  the  LED  on  for  a  high  logic  level,  and 
off  for  low,  the  simple  answer  was  to  invert 
the  signal,  so  that  a  high  on  the  incoming  line 
results  in  a  low  inside  the  register. 

The  clock  gate  (IC7a)  is  controlled  by  a 
7474  flip-flop  (IC6)  in  set-reset  mode.  The 
clock  gate  is  opened  by  a  high-to-low  transi- 
tion from  either  the  signal  (Sync  Start),  by  an 
external,  separate  signal  (Ext  Start)  or  the 
manual  push  button  (Manual  Start) .  The  op- 
posite output  of  the  7474j  which  will  be  "0" 
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-  Available  for  Ihe  10M.  6M,  ZM.  220MHz,  440MHz,  902MHz  ham  bands. 

FCC  type  accepted  models  3!so  available  forvhiand  uhf  commercial  bands. 
'  Rugged  excilcr  and  PA,  designed  for  continuous  duty. 

■  Power  output  15-iaW  (25W,'  option)  on  2M  or  hi-band;  15W  on  220MHz;  10W  on 
uhf  or  902MHz. 

■  Accessory  add-on  PA's  available  with  power  levels  up  to  1 OOW. 

■  Five  courtesy  beep  types,  including  a  pleasant  multi-tone  sequence. 

■  AUTOPATCti:  either  open  or  closed  access,  toll-call  restrict,  auto-disconnect. 

■  Reverse  Autopatch,  two  types:  auto-answer  or  ring  tone  on  the  air. 

■  DTMF  CONTROL:  over  45  functions  can  be  controlled  by  touch-tone.  Separate 
4-digit  control  code  for  each  function,  plus  extra  4-diglt  owner  password. 

■  Owner  can  Inhibit  autopatch  or  repeater,  enable  either  open-  or  closed-access 
for  repeater  or  autopatch,  and  enable  toll  calls,  reverse  patch,  kerchunk  filter, 
site  alarm,  aux  rovr,  and  other  options,  including  two  auxiliary  external  circuits. 

■  Tfie  cwid  message,  dtmf  command  codes,  and  owner-specified  default  parame- 
ters tor  cor  and  cwid  timers  and  tones  are  burned  into  the  eprom  at  the  factory. 

■  Cw  speed  and  lone,  courtesy  beep  and  tail  timers,  and  courtesy  beep  type  can 
alf  be  changed  at  any  lime  by  owner-password-proiected  dtmf  commands. 

■  Many  built-in  diagnostic  &  testing  functions  using  microprocessor. 

■  Color  coded  led's  Indicate  status  of  all  major  functions. 

■  Welded  partitions  for  exciter,  pa,  receiver,  and  controller.  PEM  nuts  for  covers. 

■  3-1/2  inch  aluminurn  rack  panel,  finished  in  eggshell  white  and  black. 

■  Auxiliary  receiver  input  for  independent  control  or  cross  linking  repeaters. 
Tlie/B  are  many  athsr  features,  too  numerouB  to  mention.  Request  cataiog  tor  full  details. 


HIGH  PERFORMANCE  XMTRS  fit 

RCVRS  FOR  REPEATERS,  AF  & 

DIGITAL  LINKS,  TELEMETRY,  ETC. 

FM  EXCITERS;  kits 
SS9,  «i/l  SI 69.  2W  contin- 
uous duty,  TCXO  &  3<tal 
oven  c^tiCTTS  available- 
FCC  type  accepted  for 
com'l  uiif  &  hi  bands. 

■  TASl  for10M,eM,  2M, 
150-174,  220f.1Hz. 

■  TA451  for  uhf 

■  TA901  for  902-928MHX, 
0.5VV  out  (w/tonly,  SISSJ, 

•  VHP  &  UHF  AMPLIFIERS. 
For  fm.  ssb,  atv.  Output 
from  10W  to  100W.  Several  models,  kits  starting  atS79. 

FM  RECaVER5: -iis  $139,  w/tSiS9. 

■  nm.TlKO  Fr,l  receivers  for  2M, 
150-174,  or  220f^H7.  GaAs  FET  front 
end,  0.1 5uV  sensitivity!  Both  crystal  a 
ceramic  if  filters  plus  helical 
resonator  front  end  tor  exceptional 
selectivity:  >100d8  at  +  12kHz  (best 
available  anywhere!)  Fiulter-proof 
hysteresis  squelch:  ate  tracks  drift. 

■  R451  UHF  PHI  RCVR,  similar  !c 
above 

-  R901  902-928MHZ  Fflfl  RCVR. 
Triple-conversion,  GaAs  FET  front  end. 

■  R76  ECOMOMY  FM  RCVR  for  10M,  6M,  2M,  220MHz.  w/0  helical  res.  or 
afc.   Kits  $129. 

-  Weather  satellite  &  AM  aircraft  rcvrs  also  available. 


If  you  prefer  a  plain-vanilla  or  kit 
repeater,  you  couldn't  find  a 
better  value  than  our  original 

REF'-1 00  REPEATER 

Same  (rte  h  jnodulea  ss  HEf-ZOO  but 
with  COR-4  Controller.  Can  add 
autopatch,  cftmf  decoder,  CTCSS,  either 
now  or  later.  Kit  only  S675,  w/t  S975. 


ACCESSORIES 

KIR'S  RSPPiT^^^  f-r^wTqn;  i  er  ,i 
Features  a.":  siabis.  ia.i  ii  um&-out 
timers,  solia-state  reiay,  courtesy  beep, 
arxi  local  speaker  amplifier S49 

CWID  ti\l.  Diode  programmed  any  time 
In  [he  Ifeld,  adjustable  tone,  speed,  and 
timer,  to  go  wiih  COR-^ S59 


^-^^1 


NEW  CCR-4  kit.  Complete  COR  and 
CWID  all  on  one  board  for  easy  con- 
struction. CMOS  logic  for  low  power 
consumption.  f^lany  new  features. 
EPROM  programmed;  ^ecify  call  ..399 


NEW  TO-3  SUBAL=i:HM'  =  ^riHF 
QECOGEH.INCOIIEH  i.  Adiustal-'e 
for  any  tdne.  Designed  especially  for 
repealers,  with  remote  control 
actlvata'deactivatv  provisicilt ...        iZ4 

TD.a  TOiic«'TC*ic  ot;qopER,'i,':oN- 

v^OtiSB  kH.  Fu«  16  dgss,  with  to; -call 
restriolor,  programmable.  Can  turn  5 
functions  on/off.  Great  for  selective  call- 
ing, tool  $79 


mf  w 


AP-3  AVH3PATCH  krt.  Use  with  above 
for  repeater  autopatch.  Reverse  patch 
S  ohone  line  remote  control  are  std  .  $79 

bcarc-  -^i!  Use  w:::'i  atmve  for  simplex 
operation  using  a  transcer^er  S39 


«CI-2«!  fSK  DATA  MCDUHTOR  k^ 
Rijn  uo  to  1200  baud  tij^al  stgnsis 
throuyil  any  fm  transrri.rter  vjith  full 
handshakes.      Radio   link   computers, 

telemetry  gear,  etc S39 

Ci-SaS  F3K  PEMOOUUITOR  ^H     For 

'«S!v«  gnd  d  (i.lk $39 

SEOD  EIAUD  DIOtTAL  pf  LINKS,  Ldw- 
cost  packet  networking  system, 
consisting  of  new  MO-96  Modem  and 
special  versions  of  our  220  or  450  mF-lz 
FM  Transmitters  and  Receivers.  Inter- 
face directly  ivith  most  Tf^C's.  Fast, 
diode-switched  PA's  output  15  or  50W, 
Call  for  mors  info  on  the  right  system  for 
your  application! 


GaAs  FET 
P REAM PS 

at  a  fraction  of  the  cost 
of  comparable  units! 


LNG-(*) 

ONLY  S59 


'V«inii.l-i!c  J 

FEATURES: 
.  Very  low  noise:  0.7dB  vrif,  O.BdB  uhf 
-  High  gain:  13-2CdB,  depends  on  freq 
■  Vlide  dynamic  range  -  resist  overload 
.  Stable:  low-feedback  dual-gate  FET 
■Specif  tuning  range:  26-30,   <6-5o,   13/-150, 
ISO.irZ  210  235,  iOO.^70,  of  SKJ-SSO  Mj4, 


LNW-(*) 

KIINIATURE 

GaAs  FET 

PFIEAUP 

1    ^  ij  ^  wTfSvl'teniEdh 


ONLY 


$24. 


■  GaAs   Fi:i    Preaiip   simBar   to   LNG, 

except  designed  for  low  cost  &  small 

size.      Only  S/SW   x   l-5/8"L  x  3/4' H. 

Easily  mounts  in  many  radios. 

'Specify    tuning    range:    25-35,    35-55,    55-90^ 

30-120,  !20rSO,   150-200,  20C-27!!,  or  400-500 

.VHz. 


LNS-(*) 

IN-LINE  PHEAMP 

Dm.Y$79Mi  $99  .'..■■i-::- 

.  GaAs  FET  Preamp  with  features  similar 
to  LNG  series,  except  automatically 
switches  out  of  line  during  transmit. 
Use  with  base  or  mobile  transceivers  up 
10  25W.  Towsr  mounting  brackets  incl. 
-Specify  lun/ng  range;  HO-nS,  200-240,  or 
400-500  M*ft. 


HEUCAL  RESOMATOR 

Preamps  wii't  s  or  i  seraion  nelical 
resonators  reduce  intermod  &  cross- 
band  interference  in  critical  appllcalionE. 
MODEL  HRA-(*),  $49  vhf,  $94  uhf. 
^Specify     luning     range:     i4S-1S0,     1S0-1S3, 
tBl-1T1.  S13  M3.  420-4SO.  450-470. 


RECEIVING 
'^'"WERTERS 

Low  noise  converters  to  receivB  vhf  and 
uhf  bands  on  a  10W  receiver.  Choice 
of  kit  with  case  &  BNC  jacks,  kit  with  pcB 
only,  or  w,'t  unit  in  a  case.  Other  models 
available  for  other  in/out  ranges  &  atv. 
Request  cafatog  for  complete  listings. 
VHF     input     ranges     avail:     13S-138, 

144-146,   145-147.   146-148.   220-222, 

222-224;  kit  less  case  S39,  kit  w/cast: 

$59,  w/t  in  case  $69. 
UHF     input    -ranges     avail:     432-434. 

435-437:  kit  less  case  $49,  kit  w/casB 

$69,  w/t  in  case  $99. 
902-928  MHz  converts  down  to  422-44B 

or  430-450  range.  Same  price  as  uhf. 

TRANSMITTING 
CONVERTERS 

XV2  for  vhf  otid  XV4  hr  uhF.  P.ltcWs  to 
convert  Vufvl  Salj,  "cw,  'itv,  c'lC.  to  Gtvi,  2M, 
220,  432,  435,  and  for  atv.   1 W  output. 
Kit  only  $79.  PA's  up  to  45W  available. 
flequmt  oamloff  lor  complBte  listings. 


For  complete  Info,  call  or  write  for  FREE  40-pStgs  catalog, 

tieiid  hLioT  cv*i»dnE  311  mail.    For  ddeu3|  lincrct?:,  Enoch  rnatfc-  nnnlcw;  ■!!&«  >4  ^A»flkk 

Order  by  mall,  lax,  or  phone  jsnswerjng  ma&fiine  asi  hTs). 
Wlln.  S3  S&H  charge  (or  (frst  potind  plus  adtl'l  weigW  a  Ins. 
Use  VISA,  Mastercard,  chech,  orUPS  C.O.D.  (S3  fee). 


tonics,  ma 
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CIRCLE  S7  ON  READER  SERVICE  CARD 


when  the  count  gate  side  is  at  '*!,"  turns  off 
the  incoming  trigger  line  by  IClc,  to  inhibit 
unwanted  trigger  pulses. 

IC8  and  IC9  perform  the  clock  counting 
function,  with  IC7b  decoding  the  count  of  32 
and  providing  the  Clocked  Stop  signal  toIC6 , 
closing  the  clock  gate,  IC7a.  You  may  also 
close  the  gate  with  an  externa!  signal  or  the 
manual  push  button.  No  matter  how  the  stop 
is  generated,  the  high-to-low  transition  of  the 
dock  gating  signal  (pin  5  of  IC6)  also  fires  the 
Scan  Delay  timer,  IC12. 

ICld  inverts  the  high  level  output  of  IC12 
and  turns  off  IClb,  again  preventing  any  in- 
coming signals  from  triggering  IC6.  When 
the  timer  times  out,  up  to  about  10  seconds 
later  as  set  by  R33,  its  output  goes  low,  open- 
ing up  IClb  again,  and  also  resetting  the 
clock  counters,  IC8  and  IC9,  to  zero.  (Note 
that  the  counters  are  cleared  by  parallel  load- 
ing all  zeros  into  the  counters'  preset  inputs, 
not  by  using  the  normal  clear  function.  This  is 
because  the  clear  requires  a  high  pulse,  and 
none  is  readily  available  at  just  the  right  time. 
The  parallel  load  operation  requires  a  low 
pulse,  which  is  available.) 

Time  Base  Circuits 

See  Figure  4.  The  clock  is  a  straightfor-. 
ward  crystal  oscillator  and  divider  circuits.  I 
chose  a  4.00  MHz  crystal  to  give  a  0.25 
microsecond  speed,  then  divided  by  2  in 
IC14a  for  0.5  microseconds;  then  again  by  2 
(lC14b)  for  the  1.0  microsecond  rate.  I  fol- 
lowed this  with  a  series  of  divide-by-ten 
counters  to  get  speeds  down  to  10  millisec- 
onds. Thus,  at  the  fastest  speed,  the  LEDs 


display  8  microseconds  of  signal  activity  (32 
X  0.25  microseconds),  and  at  the  slowest 
speed,  320  milliseconds  of  activity. 

You  can  start  with  a  lower  crystal  frequen- 
cy if  you  think  you  will  not  be  going  after 
pulse  widths  less  than  a  microsecond,  and 
possibly  eliminate  IC14a  and  b.  You  can  also 
eliminate  one  or  more  of  the  decade  dividers 
if  you  don't  need  the  longest  pulse  width 
measurements.  I  do  not  recommend  crystal 
frequencies  higher  than  4  MHz,  unless  you 
are  willing  to  play  around  with  the  values  of 
pull-up  and  coupling  capacitors  in  the  clock 
gate  control  areas. 

The  variable  clock  is  one-half  of  a  556  dual 
timer  in  astable  mode.  With  the  three  ranges 
and  values  shown,  it  will  run  from  about  100 
kHz  (32  milliseconds  of  signal  activity  dis- 
played) down  to  about  1  Hz  (32  seconds  of 
signal).  The  other  half  of  the  556  dual  timer 
(IC19)  is  the  one-shot  timer  for  single-step- 
ping (e.g.,  during  programming). 

Construction 

You  can  use  just  about  any  board  layout 
and  panel  design.  The  circuits  are  non-criti- 
cal at  the  relafively  slow  clocking  speeds  in- 
volved. You  may  have  to  play  around  with 
the  crystal  oscillator  resistors  and  capacitor 
values  to  get  reliable  starting.  You  may  also 
have  to  adjust  the  values  of  C 1 ,  C2  and  C3  in 
the  variable  time  base,  IC19,  to  get  continu- 
ous frequency  coverage.  (You  can  also  add  a 
couple  of  switch  positions  and  capacitor  val- 
ues, if  necessary.) 

I  made  a  few  more  shortcuts  to  hold  down 
costs  and  save  panei  space.  Notice  that  SI, 


S2,  and  S3  are  SPDT  toggle  switches,  even 
though  they  all  have  three  positions.  This  is 
because  one  position  can  be  common  between 
two  functions,  with  a  little  care.  For  example, 
SI  (Start  Mode)  uses  a  single  position  for 
either  External  or  Manual  Start;  the  diode 
protects  an  external  signal  source  from  short- 
circuit  if  the  Manual  button  is  pressed  while 
still  connected.  The  same  holds  for  S2.  S3 
uses  a  common  position  for  the  Signal  and 
Program  functions;  the  protective  diodes 
were  considered  unnecessary  in  this  case. 
You  can  easily  substitute  three-position  ro- 
tary switches,  and  omit  the  diodes. 

S4,  the  Time  Base  Select,  uses  a  similar 
trick  to  allow  a  sitigle  jack  to  be  used  for 
either  the  Interna!  Clock  Out,  or  External 
Clock  In;  the  extra  switch  position  just  as- 
sures that  the  internal  clock  will  be  discon- 
nected when  an  external  time  base  is  used. 

LED  string  assembly  is  the  only  construc- 
tion that  needs  special  care.  Use  sub-minia- 
ture LEDs,  not  miniature  or  jumbo  sizes.  The 
32  diodes  take  up  about  4  inches  of  space  in  a 
horizontal  line.  The  subminiature  LEDs  are 
just  a  little  too  large  in  diameter  to  mount 
them  in  adjacent  holes  in  the  PC  board,  so 
grind  or  file  off  the  opposite  sides  of  the 
plastic  bulb,  being  careful  not  to  grind  down 
to  the  actual  LED  in  the  center.  I  ground  mine 
down  with  a  Dremel  tool.  Each  diode  takes 
only  a  few  strokes  with  a  fine- tooth  file. 

The  10-LED  Bar  Graph  displays  (RS  276- 
081 ,  at  $2.99  each)  produces  the  most  attrac- 
tive display  with  no  hassles.  If  you  go  this 
route,  you  will  either  have  to  shorten  the 
display  to  30  bits  (i.e.,  3-bar  graph  chips), 
continued  on  p.  4S 
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Figure  4.  Time  base  circuitry. 
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MARTIN 

TOWERS 

and 

THE 

HAZER 


Bring  things  down  for 
safety  and  convenience. 

Never  climb   again   with   Ihis  tower  and   eievator  system. 

MARTiN  TOWERS  are  made  of  aluminum  and  speciticady 

engineefed  tor  use  with  !he  HAZER.  Two  sizes  o1  tower  M  13 

[13'wide)  and  M-ISOB'wide.jASj  bolted  construction,  ro  welds 

Easy  to  install  hinge  tiase,  walk  up  erection,  next  plumb  with 

leveJtng  bolts  in  base,  Mcunl  antennas  and  rotor  on  HAZER  in 

vertical  upright  position,  ti^en  winch  lo  top  oi  tower  for  normal 

operate  ng  position.  Quy  wi  res  fasten  to  HAZER  or  above  HAZER 

at  top  01  tower.  Safety  lock  system  operates  while  raisfng  or 

lowering.  Never  can  fall.  Photo  above  shows  HAZER  miOwgy  on 

lower. 

Complete  lower  UPS  or  motor  freight  shippable.Pre-assembled 

or  kit  fomi. 

Sernd  torf ree  details  of  HAZER  kits  for  Rohn  20,  25G,  45,  55  and 

other  towers. 

Special  tower  price:  &0'  M-13,  tijriged  base,  concrete  footing 

section.  HAZER  kit  ^  $1269.60.  Includes  all  hardware,  winch, 

cable  etc.  FOB  BoonwiJIe.  MO. 

Masts,  rotors,  (hrusi   beanngs,  guy  wire,  turrbuckles  also 

available. 

S*tlRt9rltlon  guaranteed.  Call  today  t^nd  chaTga  to  Visa, 

MiibHCDrd  w  mhll  ^-tk  v  in[lt^#^r^?^^»^■ 


GLEN  WABTIN  ENGINEERING,  iNC 
Hte  3,  Box  12t 

BoonvJIIa.  MO  65223 
mei6S2-n3H     FAXSIE-eSI'TaCD 


CIRCLE  72  ON  READER  SERVICE  CARD 


A  X  M    Incorporated 

Ing  the  radio  amateur  who  needs  more  ' 
•     than  an- amatear  radio.       ■•        - 
I  1  f  9 1   Loa»  EtrMt.  Guite  B 


^  Lnrsen  flntennas 


m 


ASTRON 


Rppcc 


RTTRON' 


Standand    vobile  f.iAfi?.. 

Comn^unlcdlliviB        (■ 


cwMuimtiWHSSPiciAusTs.  inc. 

Atbilicthic     unldER' 


uO^i^f  Mufi  Cruif^CJ-ti'. 


'X^HTURCT 


CIRCLE  243  ON  READER  SERVICE  CARD 


SYNTHESIZED 

SIGNAL  GENERATOR 


MODEL 
SG-IOOF 

$429.95 
deirvered 


•  Covers  100  MHz  to  199.999  MHz  in  1  kHz  steps  with 
thumbwheel  dial  •  Accuracy  +/-  1  part  per  10  mil- 
iion  aJ  all  frequencies  •  Internal  FM  adjustable  from 
0  to  100  KHz  at  a  1  kHz  rate  ■>  External  FM  input  ac- 
cepts tones  or  voice  •  Spurs  and  nojseal  least  60  dB 
below  carrier  •  Output  adjustable  from  5-500  mV  at 
50  Ohms  •  Operates  on  12  Vdc  @  Vz  Amp  •  Available 
for  Immediate  delivery  •  $429.95  delivered  •  Add-on 
accessories  available  to  extend  freq  range,  add  infi- 
nite resolution,  AM,  and  a  precision  120  dB  attenua- 
tor *  Call  or  v^rite  for  details  •  Phone  in  your  order  as 
fast  COD  shipment. 

VANGUARD  LABS 

196-23  Jamaica  Ave..  Hollis,  NY  11423 
Phorse:   (718)468.2720  Mon.-Thurs, 


Improve    Reception  // 


VAK-TENNA 
IDEAL  Fon  apartments: 

tr)    a;l;Lf.5    with    sjction    cups.    CpLl^i;a,l>l«    rf,|wl^ 
ch-.     9  of  DNC,  PL:59  nnti  fth^r  er.n.ie(,tor&    33'J  ^S 
_ 

AisuPE  the  beEt  rmcp1.L<.ii.  MAMY  MODELS  AVA1LA.DLE, 

i;il»-^0    1-OOOMFIz  ISdb  gain 

115VAC   pawcn.-.]   (DC   ^vml   +S-iJ  Taifliv 

RFTR-SSB     lOmir    &i.    CB    13db    gnin 

llEVDC       powtr-iii      {AC      avai]]       iyr      wsi;      w.tl 
:en"R-M  for  VHVMAHlNKs^yo? 


ELfcCTJiOM  l'KOCeSS]NG.  INC 

P.O.  150X 

CEDAR,     Ml  ^9621  |Slc;i^ti      Cuy 

(616)    22S-7020  [rnrLkj-   thjE    thE.   ULTIMATE 

(C/k'jr    Order, ni!    pk^lSV    add     !^    r.-,nt(:rm]n.jii5    IJS.lMOHrr.rL  SPEAKKR. 

STAK,  Hi,  PR,  t;inndi;-Sliipj>ine/H3nrf]inK. 
i^'Y  qr  MI  ■^'^<^':•■-'.^■  add  sales  taK 

satisfaction:  quara.'^-tkhd'        sexd  for  Df-rrMLS! 


WlWbOW  COUPLER 

Run    your    coiiM    from    insJilc;    \0    oul^LdL-    tiirough    the 
No  no'.c-L]     Ni^  Pihohcfl  ron>:!     Mo  Drafts!     IMTIi  & 

IS-I    KWR    wL=K    ksi    [hpr:   SdU    Ifs^     loMlIi   b.uiH^-'i^th    ar.d    rr.u-i 

*ai.t3     noxvs  TT^iKji.t  M  winrlovr  *,th  l;i]>t    Spc^^ify  liEs't  or  UEIF/POE 

WPO-VH?  [H0-!OI)Mllr.)  Ss'j  55      WETJ.UIIF  [^^fJ  ■ -HjOMII?.]  Sr.^  9 

for  Scaiincr/TV  «v.g|-  Sdh  Lr.5s,"F"  coiniL'ai^rs     WPO    TV  S.5' 
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CIRCLE  291  ON  READER  SERVICE  CARD 


RENOlRADH 

1-800-345-5686 


ICOM 


yieti\ 


IC-725 


SMALL  SIZE,  BIG  HFPERFORMANCE 
■  160-10  Meter  Operation 

•  100  Watts  Output 

•  Receive  100  liHz  to  33  MHz 

•  SSB.CW,  AM  (FM  Optional) 

•  26  Memories  v^ith  Band  Stacking  Registers 

CALL  TODAY 


FT-4r00RH 

DUAL  BAND  MOBILE 


■50W  on  2  Meters 
•  40W  on  70  cm 
'  Receive  140-174  MHz 
430-450  MHz 


CALL  NOW! 


w 


?COM 


tC-3210 

DUAL  BAND  MOBILE 

■  Receive  138-174  MHz   •  Full  Duplex  Operation 

440^150  MHz,  •  20  Memories 
•  25W  on  Both  Bands         Double  Your  Bands 


FT-21  2  RH     2  METER  MOBILE 

•  Optional  Internal  DiQital  VoJce  Recorder 
Acts  As  "Answering  Machine" 

•  Receive  140-174  MHz 
•45  Watts  Output 

■  18  Memories,  Compact  Design 


ICOM 

IC-32AT 

SUPER  DUAL  BAND  FM  HT 

•  5  Watts  or  Both  Bands 

•  Receive  138-174  MHz 

440-450  MHz 

•  Stores  Standard  and 
Odd  Offsets 

CALL  TODAY 


NEWi 


FT-470 

COMPACT  2Mff0CM 
DUAL  BAND  FM 

■  Simultaneous  Reception 
on  Both  Bands 

■  Up  to  5  Watts  Output 

•  21  Memories  on  Each  Band 

•  Built-in  10  Memory  DTMF 
Auto  Dialer 

•  Built-in  CTCSS 

PLUS  MORE! 


12  Glen  Carran  Circfe  •  Sparks,  NV  89431 
(702)331-7373 

MasterCard  •  VJSA  •  Discover  •  COO 
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Number  8  on  your  Feedback  card 


73  Review 


byJimGrayWlXU 


Yaesu  FRG-9600 
VHF/UHF  Receiver 

Awesome  frequency  and  memory  coverage 
in  a  VHF/UHF  scanner  receiver. 


Yaesu  USA 

17210  Edwards  Rd. 

Cerritos,  CA  90701 

(213)404-2700 

Price  Class:  $610 


Have  you  v/ondered  what  goes  on  in  the 
VHF/UHFporlionof(h8radiospGcSrum? 
You've  probably  worked  some  2  meter  FM 
and  maybe  some  440  MHz  stuff — but  there's  a 
lot  that  goes  on  in  the  world  between  HF  and 
microwaves.  For  instance,  from  my  location,  I 
can  tune  into  a  series  of  high-flying,  radar- 
equipped  balloons  used  to  interdict  low-ffying 
drug  trafficking  aircraft,  stretching  from  Texas 
to  California.  This  activity  is  on  frequencies 
assigned  to  the  Drug  Enforcement  Agency 
(DEA).  Frequencies  for  various  other  gover- 
ment  agencies,  including  !he  FBI  and  the  CIA, 
akso  abound  in  this  large  piece  of  spectrum. 

Search  For  The  Scanner 

As  it  turns  out,  there  are  a  number  of  multi- 
mode  scanning  receivers  that  cover  this  wide 
range.  I  asked  knowledgeable  friends  and  fel- 
low hams  about  these  various  receivers: 
"How  is  the  audio  quality?  What  coverage 
does  it  have?  How  many  different  modes  will  it 
handle?  Is  it  mobile/portable?  How  are  the 
selectivity  and  the  sensitivity?  What  are  the 
scanning  capabilities?" 

For  those  who  can  afford  it,  the  ICOIV!  R- 
7000  and  Ihe  R-9000  rigs  may  well  be  the  way 
to  go.  I  wanted  something  under  $750,  howev- 
er, and  found  that  the  Yaesu  FRG-9e00  an- 
swers most  favorably  to  all  my  questions 
above. 

Spectacular  Coverage 

The  9600,  in  brief,  is  a  multi-mode  scanner 
covering  60  MHz  through  905  MHz  continu- 
ously. One  feature  that  quickly  impressed  me 
was  its  keypad  with  100  programmable  mem- 
ory channels.  It  may  well  be  overkill  to  have 
this  many  memory  channels  on  an  HF  rig  cov- 
ering under  30  MHz,  but  not  so  for  the  9600, 
which  accesses  a  chunk  of  spectrum  over  840 
MHz  wide! 

The  9600  doesn't  have  a// available  signal 
modes,  but  its  six  mode  selections— FM  and 
AM,  each  both  narrow  and  wide,  and  SSB, 
both  LSB  and  USB— will  do  nicely  for  most  of 
the  signals  you'll  encounter  there.  You  can 
find  ham  communications  here  in  all  of  these 
modes,  but  NBFM  ("FM-narrow")  is  the  most 
popular. 

"FM  wide"  is  used  mainly  for  FM  broad- 
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casts  (88-108  MHz),  TV  broadcasts,  (scat- 
tered throughout  much  of  the  spectrum  cov- 
ered by  the  9600),  and  cellular  telephone 
transmissions  (between  800-900  l^ylHz).  Be 
warned,  however,  that  it  is  illegal  to  monitor 
cellular  telephone  activity!  The  9600,  unlike 
some  other  scanners  of  this  range,  does  not 
block  all  these  frequencies. 

"FM  narrow"  is  the  standard  mode  for  two- 
way  police,  military,  business,  and  amateur 
communications.  The  ham  bands  the  9600 
covers  are  2m,  1 .25m,  70cm,  and  the  bottom 
three  MHz  of  33cm  (902-905  MHz). 

AM  wide  and  narrow  are  used  mainly  for 
aeronautical  communications,  and  some  am- 
ateur work.  You  can  find  some  aeronautical 
communications  from  1 1 8-1 36  MHz  and  250- 
300  MHz. 

The  FRG-9600  provides  single  sideband 
(SSB)  reception  up  to  460  MHz.  This  covers 
amateur  weak-signal  work — typically  voice 
SSB  and  CW— on  all  the  above  stated  ham 
bands  except  33cm.  There's  quite  a  bit  of 
exciting  weak-signal  stuff  to  hear,  including 
CW  signals  reflected  off  Of  ion  trails  left  by 
meteors  entering  our  atmosphere,  and  ama- 
teur satellite  SSB  and  CW  downlinked  sig- 
nals. The  military  also  uses  SSB  in  these  re- 
gions. 

The  only  drawback  I  spotted  was  that  a  de- 
sired mode— selected  by  a  single  control— 
can't  be  selected  out  of  order.  That  is,  in  the 
mode-select  order  LSB,  USB,  AM-N,  AM-W, 
FM-N,  FM-W.  If  you  are  currently  in  USB  and 
want  to  go  to  the  other  sideband,  you  have  to 
step  through  the  four  AM  and  FM  mode  set- 
tings before  getting  to  LSB.  The  upside, 
though,  is  that  this  system  removes  five  extra 
controls  from  the  front  panel. 


Quickly  Accessing  It  All 

The  9600  of  course  has  a  front-pane!  VFO 
control,  but  when  dealing  with  such  a  vast 
piece  of  spectrum,  it's  MUCH  easier  to  dial  in 
a  desired  frequency  from  the  keypad.  Yaesu 
thankfully  provided  that  here.  They  also  didn't 
stint  on  the  number  of  selectable  tuning  steps. 
FM-W  allows  100  kHz  tuning  steps,  while  AM- 
W  and  FM-N  allows  lor  5, 10,  1 2.5,  and  25  kHz 
steps.  Both  AM-N  and  SSB  allow  100  Hz  and  1 
kHz  steps. 

The  scanning  system  allows  either  full  or 
limited  (keypad  programmed)  band  scanning, 
as  well  as  memory  channel  scanning,  with 
auto-resume.  Besides  carrier-sensing  scan 
stop,  you  can  also  select  audio  scan  stop 
sensing  to  avoid  stopping  on  "carrier-only" 
channels.  I  found  that  this  feature  works  very 
well,  and  is  very  useful.  You  will  be  amazed  to 
find  so  many  of  these  carrier-only  broadcasts 
throughout  the  spectrum — yet  never  hear  any 
audio  transmissions  on  them.  Possible 
sources  for  these  "broadcasts"  may  simply 
be  harmonics  of  a  TV  or  other  broadcast,  or 
deliberate  jamming  of  a  channel  by  an  as- 
signed user  to  prevent  the  channel  from  being 
used  by  someone  else,  as  on  HF  foreign 
broadcast  bands. 

Scanning  steps  are  displayed  on  the  front 
panel.  A  two-color  graphic  S-meter  on  (he  dis- 
play indicates  received  signal  strength.  A  24- 
hour  clock  timer  is  also  included,  along  with  a 
output  for  automatic  power  "On/Off"  switch- 
ing for  recording  transmissions  automatically. 
Additional  jacks  provide  CPU  band  selection 
outputs  for  remote  computer  control  of  (he 
receiver,  as  well  as  multiplexed  (FM  wide)  AF 
and  RF  mute  and  other  control  signals. 
There's  also  a  mobile  mounting  bracket. 

Patch  it  to  Your  PC 

Many  newer  transceivers  have  a  data  port 
that  allows  you  to  interface  a  rig  to  a  computer 
and  control  many  of  the  functions  from  that 
computer.  Yaesu  calls  their  system  the  Com- 
puter Aided  Tuning  (CAT)  System,  and  have 
included  it  on  the  FRG-9600  in  addition  to 
many  of  their  base  and  mobile  transceivers 
and  HTs.  This  allows  direct  control  of  the  rig's 
CPU,  allowing  you  to  add  virtually  unlimited 
customized  control  functions  in  software, 


VIDEO  [.D.  BOARD 


1*' 
•Custom  Graphics  with  youj  Call  Sign 
•4  Screens  (2  Hi- res/2  color  bar) 
•1 2  VDC  Operation 
•Instant  Video  ID 
•Video  Relay  for  switching  in  Live 

Camera  Video 
•Built-in  Automatic  Sequencer-Timer 

(steps  through  all  four  screens) 

VDG-1  with  pre-programmed  calls: 

S99 

Call  or  write  for  catalog  of  available  grapfiics 

ELKTROMICS 

12536  T.R.  77  •  Findlay,  OH  45840 
(419)422-8206 


ELKTRONICS 

12536  T.R.  77 

Findiaa.  an  isaio 

KA8HLV 


OSCAR  MODE-J  FILTERS 


PREVENT  DESENSE  OF  YOUR  DOWN-LINK  RECEIVER 


2M  Tx- 


MMf 
200-7 


PSf 
432 


70  cm 
PreAmp 


70  cm 
Rx 


MMf  200-7 
(usually  sufficient) 
I.L.  @  145  MHz 


$55.00 


$95.00 


SI 


PSf432 

(for  extra  protection) 
I.L.  ©435  MHz  0.1  dB 

Loss®  145  MHz  70dBtyp 

VHF  &  UHF  products.  Shipping  FOB  Concord,  MA 
PRICES  SUBJECT  TO  CHANGE  WtTHOUT  PRIOR  NOTICE 

SPECTRUM  INTERNATIONAL  INC.  (508)  263-2145 

P.O.  Box  10845,  Concord,  MA  01742,  USA 


0.5dB 
Loss®  435  MHz  40dBmin 

Send  75c  (3  stamps)  for  detailed  specs  on  al 
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ATV  CONVERTERS   •  HF  LINEAR  AMPLIFIERS 


F^AST  SCAN 
70  CM 
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HFAMPLJFJERS  per  MOTOROLA  BULllTtMS 


[[11«£P  Defcrib«d 


AN75B  JOQW  (160.70 
ANTSa  S«W  t  03,35 
ANT79L20Wt83.7D 
ANTTSH  20W  t  03.10 
AR113  3{1DW  ti03.00 


UNIVERSAL  DIGITAL  FREQUENCY  HEAQOUT  I 
TK— I  (Wired/ tested) „,.,.*I49.W 

REPEATER  CONTROLLER 
RC-IOOU  [Wircd/tc.iBdJ 


„  ^     ,^^, ^^ ,  ^^..^„. *23a.g5 

£063   140W  *  SS.eS  — -,....^^^^^         , 

EB2TA  aifUW  tl3S.20    HEAT  SINK  MATERIAL 
EB1D4  400W  t44S.15 

AR305  3C0W  f  3B3.S2     Mod*-  UK  Heat  Sink (6.5x1 2x1. 6)  I  22.0Q 

CKS-C  Copper  Sprea if er (6x6x1/4) t  Ifi.fiil 


NEW!!   IK  WATT  2-50  Mtia  Amplifier 

AMATEUR  TEL£VI510N  CQNVEftTERS  POWEK  SPLITTERS  und  COMBINERS 

ATV5   d30--*50~!.......^ t  U.flB  Kit  2-3CJMHz 

ATV3   420-4E0  (GaAS^FETK t  45.95  Kit    600  Watt      PEP  2-Port *  64.9E 

ArV4   902-g2a  iGaAS-feT] t  53.95  Kit    lOOD  Watt  PEP  2-P*rt t  ?»-95 

i^OO  Wntt.      PEP  J-Port  ..,„ t  a9.0E 

AUDIO  SQUELCH  CONTROL  far  ATV 

SIL„  .™  H  ,.„, $39.9SKit    LOO  WATT  420-450  MHz  PUSH-PULL  LlN  6AR 

AMPLIFIER    ~   SSB-FM-ATV 
2  METER  VHF  AMPLIFfERS 

3&  Wi.tl  Model  3aSA *  79,95  Kit    KEB67-PK  (Kit)...„ t3I0.25 

TSWott  Model  B75A 1119.35  Kit    KEB67-PCQ  (pC  BaArd) „t  IB.OO 

AvAilAhl«  in  l^i  or  w^r^d/teiifcd  KEBCT-I  (Monual) I   5.00 

For  detniled  information  and  prices,  call  or  write  for  our  fter  cetnlibf. 


We  also  iLock.  Hard— to— Find  parli 

CHIP  CAPS-K*m«t/ATC 

METALCLAD  MICA  CAPS-Unelco/Semca 

RF  POWER  TRANSISTORS 

MINI-CIRCUIT  MIXERS 

SBL-1  (l-BDOMx).... i  6-5Q 

SBL-IX  (10-lOOOMz) i  7.9S 

ARCO  TRIMMER  CAPAdlTORS 

VKHII1-20/4B  HF  Chofct „„....  I    1.30 

56-SgO-6&-3B  Ferrite  Bead ....4     .20 

BroadbAml  HF  Trintfatintn 


Add  I  3.SD  far  cJiippini  and  handllitg. 


CCI 


I  Communication 
Concepts  Inc. 


508  MilLlone  Drim  •  Xenia,  Ohio  «3eS  <  fE13(  J26-it6DI) 
FAX  15131  416-381] 


€> 
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CB-TOTEIV 

73  has  led  the  way  on  CB-to-10  meter  conversions.  Take  advantage  of  our  offer  to  help  you  get  on 
10  meters  before  the  sunspots  peak  again.  It's  easy  and  saves  you  money! 

#      Title  Issue         #      Title  Issue 


1  Bandplan  and  Crystal  Info May  77  20 

2  Conversion  Data May  77  21 

3  Radio  Shaclt  TRC-47 July  77  22 

4  E.F.Johnson  Messenger  123A July  77  23 

5  Hy-Gain  670B July  77  24 

6  Antenna  Suggestion Dec  77  25 

7  Radio  Shack  TRC- 11 Dec  77  26 

8  The  Publicom  I Feb  78  27 

9  How  about  SSB  Conversions? July  78  28 

10  Radio  Shack  TRC-1 1  and  TRC-74 Aug  78  29 

11  Radio  Shack  Realistic  Mini  23 Sept  78  30 

12  Hy-Range681A  (Hy-Gain) Sept  78  31 

13  KracoKCB-2310B Oct  78  32 

14  Lafayette TelsatSSB-75 Nov78  33 

15  Radio  Shack  Realistic  TRC-452 Nov  78  34 

16  CB  Walkie-Talfcie  Conversion Nov  78  35 

17  Sharp  Model  CB-800A Jan79  36 

18  SBE  Sidebander  III  and  Pace  123A Jan  79  37 

19  Midland  13-882C  and  Other  PLLRigs May  79  38 


Lafayette  SSB-75  and  SSB- 100  June  79 

Royce  1-655  Nov  79 

Johnson  Viking  352  Nov  79 

CB  to  10  FM-Part  I Jan  80 

CB  to  10  FM-Part  II  Feb  80 

More  Talk  Power  for  the  TRC- 11 Mar  80 

Sears  RoadTalker  40 Mar  80 

Penney's  SSB  Rig  Apr  80 

The  Poly-Paks  40-Channel  CB  Board June  80 

The  Cobra  132 July  80 

New  Life  for  SSB  CB  Rigs July  80 

Double  Your  Channels  in  SSB  Conversions  July  80 

On  Ten  FM Aug  80 

Put  That  Hy-Gain  CB  Board  to  Use Sept  80 

Peaking  and  Tweaking  Hy-Gain  Boards  Mar  82 

CBto  CW?  (Hy-Gain)   July  82 

Maximum  Modulation  for  CB  Conversions Dec  82 

Beef  Up  Your  CB-toCW  Conversion Feb  83 

Add  a  Digital  Readout  to  Your  CB  Conversion  . .  Feb  83 


Send  S  3.00  for  the  first  article  and  $  1 .50  each  thereafter.  Just  choose  the  article  numbers  and  call  with  a  credit  card  number  or  send 
a  check  or  money  order  to:  CB  to  Tea,  73  Amateur  Radio  Magazine,  Forest  Road,  Hancock  IVH  03449.   (603J  523-4201 . 
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GORDON  WEST 

RADIO  SCHOOL 


#04  21-DAY  NOVICE 


.  $22.95 


rtf-^^ 


1 12-page    textbook 
two  stereo  code 
learning  tapes 
sample  5  wpm 
Novice  code  test 
over  $50  in  radio 
manufacturers' 
discount  coupons, 


#01   COMPLETE  NOVICE 


$62.9S 


7.  theory  tapes,  2  textbooks,  FCC 
Rule  Book,  4  code  tapes,  code  oscfllator 
set,  examiner  test  packet,  anci  over  $50 
in  radio  discount  coupons. 

#02   NOVICE  CODE  COURSE    $32.95 

6  cassette  tapes  make  it  easy  to 
learn  the  code  from  scratch. 


#07A  2-WEEK  TECH 


$22.95 


This  Technician  course  includes  2 
theory   tapes  and   1  illustrated  textbook. 

#05  COMPLETE  GENERAL.  .   $62.95 

6  code  tapes,  1  theory  tapes,  and  2 
textbooks.  Ideal  for  upgrade  from 
Novice  to  General. 

#06  GEN.  CODE  COURSE  .  .   $32.95 

This  General  course  includes  6 
tapes  for  speed  buiidirig  from  5  to  13 
wpm . 

#08B  COMPLETE  ADVANCED  S62.95 

This  Advanced  course  includes  4 
theory  tapes,  1  textbook,  and  5  code 
tapes  (13  to  22  wpm), 

#09  ADV.  THEORY  COURSE    $32.95 

4   tapes  and    1   illustrated  textbook 

#10  COMPLETE  EXTRA.  .  .  .  $62.95 

4  theory  tapes,  1  textbook,  and  6 
code  tapes  (13  to  22  worn). 

#12  EXTRATHEORY  COURSE  S32.95 

4  theory  tapes  and  1  illustrated 
textbook  for  Extra  class  theory. 

#11   EXTRA  CODE  COURSE      $32.95 

6  tapes  for  speed  building  from  13 
to    22   wpm    for    the    Extra    code   exam. 

#13  BRASS  KEY  &  OSC.  .  .  .  $25.95 

#15  PLASTIC  KEY  &  OSC.  .  .  $21.95 

SINGLE  CODE  TAPES 

$10.95  each  including  shipping 

#19  5  wpm  Novice  QSO  tests 

^20  5  wpm  Random  Code 

*21  5-7  wpm  Speed  Butidor 

#22  7-10  wpm   Speed  Builder 

#23  10  wpm  Plateau  Breaker 

#24  10-12  wpm  Speed  Builder 

#2b  12-15  wpm  Calls  &  Numbers 

#2b  13  wpm  Random  Code 

#27  13  wpm  Test  Preoaratton 

#28  13  wpm  Ca'  Code 

#20  13-15  wpm  Speed  Builder 

—  3n  15    17  wpm  Speed  Builder 

#3]  17-19  v/pm  Speed  Builrtei 

#32  20  warn  Random  Code 

#33  20  wpm  Test  Preparation 

#34  20  wpm  CaT  Code 

#43  3-15  wpm  Code  Reuiew 

#40  J  2-23  wpm  Code  Reuinw 


Prices  include 

1 1_  residents  ada  %'L'^:< 


RADIO  AMATEUR  CALLBOOK  INC. 

925  Sherwood  Dr..  Lake  Bluff,  IL  60044 
Mon.-Fri.  e-4pnfi  (312)  234-6600 
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such  as  multiple  organized  memory  banks, 
auto  tuning,  and  customized  scanning  sys- 
tems— using  almost  any  personal  computer 
and  a  Yaesu  FIF  CAT  interface  Unit  (available 
as  an  option).  So  far,  I  know  of  no  prepared 
terminal  software  for  this.  Engineering  Con- 
sulting in  Brea  CA  (714-671-2009),  and  Data- 
Comm,  Int.  in  Hollywood  FL  (305-967-9505), 
however,  have  long  worked  on  software  for 
the  CAT  system  in  other  Yaesu  rigs,  and  may 
have  something  developed  for  the  9600. 

I  haven't  yet  tried  CPU  control  because  I 
don't  have  the  CPU  control  interface— btrt  I'm 
considering  one  for  my  laptop  computer  for  an 
extraordinarily  versatile  and  compact  system. 
Both  operate  from  12  VDC,  making  it  a  good 
combo  for  portable/mobile  use. 

Options 

Somewhat  surprisingly,  the  AC  adaptor 
(PA-4)  is  an  option.  The  rig  does  come  with  a 
DC  cable  with  a  connector  that  plugs  into  the 
9600's  back  panel.  Be  sure  to  read  the  manual 
so  as  to  not  confuse  the  positive  and  negative 
leads. 

A  TV  video  IF  unit  is  also  available  as  an 


option  allowing  reception  of  TV  pictures 
(NTSC  format)  with  a  video  monilor  connected 
to  the  video  jack  on  the  rear  panel. 

Documentation 

The  40-page  instruction  manual  that  comes 
with  the  FRQ-9600  receiver  is  complete  and 
comprehensive.  The  text  is  easily  understood; 
it  was  either  written  in  English,  or  expertly 
translated  from  Japanese.  Also,  all  photos, 
charts,  and  figures  arc  easily  readable. 

Unexpected  Use 

I  have  enjoyed  listening  to  communications 
which  include  police,  fire,  sheriff,  military, 
forest  service,  airline,  government — and,  of 
course,  lots  of  FM  broadcasts.  One  useful  ap- 
plication I  never  expected  was  a  "clean  and 
correct  emission  verifier"  on  the  72  MHz  ra- 
dio-control bands  for  a  major  model  sailplane 
contest.  In  this  event,  last  May  in  Washington 
Slate,  the  9600  monitored  the  radio  control 
frequencies  for  interference  and  checked 
each  B/C  transmitter  for  output  on  the  proper 
channels  for  125  model  sailplanes.  No  planes 
were  lost  due  to  interference! 


Specifications 


Frequency  Range: 
Modes,  3dB  Bandwidth: 


Conversion  Schemes: 


Intermediate  Frequencies: 
Image  Rejection: 

Typical  Sensitivity: 


60-905  MHz  (up  !0  460  MHz  for  SSB) 


Tuning  Steps: 


'Selected  steps  shown  on  display. 


FM  Narrow 

15kH2BW 

FM  Wide 

180  kHz  BW 

AM  Narrow 

2.4  kHz  BW 

AM  Wide 

6  kHz  BW 

SSB 

2.4  kHz  BW 

Triple  (FM-N,  AM, 

SSB) 

Double  (FM-W) 

Single  (Optional  TV  Video  Unit) 

45.754,  10.7  MHz 

and  455  kHz 

60-460  MHz 

-50dB  typical 

460-905  MHz 

-40dB  typical 

FM-N 

0;5iiV(for12dBSINAD) 

FM-W 

1.0MV(for12dBSINAD) 

AM-N 

1.0pV(for10dBS-  N/N) 

AM-W 

1.5pV(for10dBS  +  N/N) 

SSB 

1.0MV(for15dBS-l-WN) 

FM-N* 

5/10/ 12.5/25  kHz 

FM-W 

100  kHz 

AM-N 

100  Hz/ 1  kHz 

AM-W" 

5/10/12.5/25  kHz 

SSB 

100  Hz/ 1  kHz 

Memory  Channels: 
Audio  Output: 
Power  Supply  voltage: 
Power  Supply  current: 


Case  Size  (W  x  H  x  D): 

Weight: 

Supplied  Accessories: 


550  mA  (maximum) 

100  mA 

3  nA  max.  (backup) 


Options: 


100 

1 W  (into  SO,  with  less  than  i  o%  THD) 

DC12-15V 

Operating 

Power  Switch  off 

DC  Supply  off 

180x00x220  (mm) 

2.2  -Lg  (4.9  lb.)  without  options 

Whip  antenna  (0.6m) 

DC  Power  Cord  (1.8m) 

MMB-28  Mobile  Mounting  Bracket 

Wire  Stand 

AC-DC  Wall  Adapter  (PA-4S  for  110-1 20V, 

or  PA-4C  for  220-240V) 

Video  Unit  (NTSC) 

SP-55  External  Speaker 
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Bringing  Back  The  Memories 

The  FRG-9600  memories  are  arranged  in 
ten  banlts  of  ten  rnemories  each.  You  can 
program  each  decade  with  its  own  mode/ 
bandwidth  combo.  I  find  this  very  useful — one 
decade  contains  frequencies  for  FIW  broad- 
cast stations  around  the  state,  another  con- 
tains frequencies  for  the  local  police,  fire, 
sheriff,  forest  service  and  EMT/med-Evac  fre- 
quencies, and  a  ttiird  decade  contains  aircraft 
and  air  route  traffic  control  frequencies.  A 
fourth  decade  contains  military  aircraft  aif-to- 
air  and  air-to-ground  frequencies,  (In  Artzona 
there  is  a  lot  of  military  aircraft  communication 
on  an  almost  round-the-clock  basis.)  If  I 
wished,  I  could  put  in  FBI,  Treasury  Depart- 
ment, CIA  and  other  frequencies,  in  a  new  fifth 
decade.  That  still  leaves  another  50  memo- 
ries. 

Antenna 

The  telescoping  and  swiveling  whip  anten- 
na that  comes  with  the  receiver  is  23"  long 
fully  extended,  and  attaches  fo  tfie  receiver 
via  a  PL-259/SO-236  connection.  This  anten- 
na does  quite  well,  considering  its  size.  If  you 
live  in  an  RF-rich  environmenl,  such  as  an 
urban  area,  you  may  find  this  antenna  not  only 
adequate,  but  even  preferable  to  one  with 
more  gain,  so  as  to  reduce  front-end  overload. 
When  you  start  getting  into  UHF,  however,  I 
suggest  you  use  a  matched  antenna  located 
high  and  in  the  clear,  connected  with  low-foss 
hardline  coaxial  cable — just  as  you  would  if 
you  were  using  a  transmitter.  Of  course,  you 
can  use  the  FRG-960D  as  a  separate  receiver 
in  connection  with  a  transceiver  covering 
roughly  the  same  frequencies. 

The  only  nil-pick  here  is  the  chassis  connec- 
tor used.  For  serious  VHF  and  UHF  work,  an 
N-type  connector  is  a  better  choice. 

An  "A"  for  Audio 

in  my  opinion,  this  receiver  provides  audio 
quality  as  good  as,  or  better  than,  many  other 
receivers  I've  used.  Although  there  is  a  built-in 
2-V2"  speaker  in  the  lop  of  the  cabinet,  I  prefer 
an  external  speaker  of  good  quality  for  per- 
sonal listening  on  FM  broadcast,  If  you  wish, 
you  can  also  use  the  buill-in  jack  for  ear- 
phones in  high  ambient  noise  levels. 

Conclusion 

In  sum,  the  FRG-9600  is  a  rugged,  com- 
pact, high-quality  communications  receiver 
with  versatile  scanning  capabilities.  It  repre- 
sents very  good  value  for  the  money,  and  I 
recommend  it  to  interested  VHF  and  above 
band  scanners  without  hesitation. 

The  author  wishes  to  thank  Universal  Short- 
wave Radio  from  whom  the  receiver  was  ob- 
tained for  testing,  t  have  just  become  another 
satisfied  customer!  ^ 


Jim  Gray  W1XU,  210  Chateau  Circle,  Payson, 
Arizona  85541,  has  been  73' s  Propagation 
columnist  since  1934.  He's  been  a  ham  for 39 
years,  and  lilies  to  operate  CW  on  WARC 
bands  12,  17,  and  30.  He's  also  interested  in 
a  via  tion  and  phoiograptiy. 


CUARAMTEBO  70  OUTPEtlFOIlM' 

OR  YOUR  MONEY  BACK! 


HAMm 


TEN 
METER 
HAM 
'm  ANTENNA 

TMe  "Ham  10"  ten  meterantenna  Is  designed  ana  manufactured  by  American 

Antenna,  makers  of  the  world  famous  K10  Antenna,  with  a  power  handling 

capacity  of  1500  watts  ana  a  band  width  of  1.5  mhz  between  2:1  SWR  points 

the  "HAM  10"  is  the  perfect  complimeht  to  all  single-band  ten  meter  rigs. 

The  stainless  steel  base  of  the   HAHfl  10"  is  supplied  with  an 

adjustable  trunk  lip  mount.  Atso  available  Is  an  optional  adaptable 

heavy  duty  magnamount, 

eXOiUSItfE  RjmtftlE: 

®HANDLESUPTOlS0a  W^TTS  \ 

(Dmetalplasconstructiow. 
(!)  B(r  iitnwnoN  OF  lASE. 

($  Smi  MUSS  STIiLWHIFAND  BASE. 
®  MOUNTS  ANYWHERE  ON  A  N  r  VEHICLE1 
©HILLY  ASSEMBLED  IWUH  IS'  of  flC'SeCOAX. 
®  COMPirrER  DESIGN  ED  ISOLATION  CHAMBER. 

For  A  Free  Brochure,  Call: 


1 '800-523-5608 


IN  U.  1  saa-^ni-&TTS 

.ror  IVnte;  AMERICAN  ANTEMNA 1S0O  EXECUTIVE  DR.  ELGIN.  IL  60123 


Short  Broadband 

crcile  ihiiTT  innnai  wiii 
broad  2-  ,i  5-bsn.i  rcscaaiK,.-. 

FB  Dipol^s 
FB  SO.'Mfli  62' 

('CW.  center  S7095 

.  [SSB  •  HSSBj  /  ". 

FB  40/20       31'  Sg9?= 
FB  2W10    16'  *59.'^ 

ItifopactSl 
^    Bra  50062.S,  Provo.  UT  S4605' 


CIRCLE  92  ON  READER  SERVICE  CARD 


CIRCLE  303  ON  READER  SERVICE  CARD 


SAVE  TIME  &  POSTAGE! 

Circle  advertiser's  numbers  on  our 
handy  reader  service  card  to  send 
for  valuable  information  from  adver- 
tisers in  this  issue.  Use  our  Ad  Index 
to  locate  advertiser's  Reader  Ser- 
vice numbers  even  faster! 


EVERY  ISSUE 

of  73 
on  microfiche! 

The  entire  run  of  73  from  October.  1960 
tiirougti  last  year  is  available. 

You  can  have  access  to  the  treasures  of 
73  without  several  hundred  pounds  of 
bulky  back  issues.  Our  24x  fiche  have  98 
pages  each  and  will  fit  in  a  card  file  on 
your  desk. 

We  offer  a  battery  operated  hand  held 
viewer  for  S75,  and  a  desk  model  for 
$200.  Libraries  have  these  readers. 

Ttie  collection  of  over  600  microfiche,  is 
available  as  an  entire  set,  (no  partial  sets) 
for  $225  plus  $5  for  shipping  (USAJ. 
Annual  updates  available  for  $1  0. 

Your  full  satisfaclion  is  guaranteed  or 
your  money  back.  \/\saJMC  accepted. 

BUCKMASTER 
PUBLISHING 

"Whitehall'' 

Routes,  Route  56 

Mineral,  Virginia  231 1  7 

703-894-5777 
800-282-5628 


SIGNAL-TO-NOISE 

Voting  Comparator 


Improve  coverage  by 
adding  receivers 

•  Expandable  to  32  Channels 

•  Continuous  Voting 

•  19"  Rack  Mountable 

•  SelectyOisable  Switches  for 
Manual  Override 

•  Can  be  used  with  RF  Links  or 
Dedicated  Lines 

•  LED  Indicators 

•  Hundreds  in  Service 

•  Ivlore 

—  Competitively  Priced  - 

For  more  information  call  or  write: 

Doug  Hall  Electronics 

Voter  Depl. 
815  E.  Hudson  St. 
Columbus,  Ohio  43211 
(614)  261-8871 


CIRCLE  365  ON  HEADER  SERVICE  CARD 


CIRCLE  19  ON  READER  SERVICE  CARD 
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Number  9  on  your  Feedback  card 


THIRD  PLACE 
Home  Brew  IV  Contest 


Bargain  Audio 
Frequency  Meter 

Build  this  vital  addition  to  your  test  equipment  bench  for  about  $10. 

by  William  LazureKBSCTH 


If  you  like  construction 
projects,  you  need 
a  stable  and  sensitive  au- 
dio frequency  meter.  If 
you  are  a  ham,  chances 
are  you'd  like  to  get  this 
meter  as  inexpensively  as 
possible.  The  following 
project  meets  both  crite- 
ria. If  you  purchase  all  the 
parts  new,  the  entire  pro- 
ject costs  about  seven  dol- 
lars. The  device  gives  a 
fairly  sensitive  reading 
from  60  Hz  to  100  kHz. 

How  It  Works 

The  meter  is  actually  a 
frequency  cornparator  much  like  a  BFO.  The 
input  frequency  is  amplified  and  applied  to 
one  side  of  the  indicating  element  (a  simple 
LED).  An  internally  generated  frequency  is 
applied  to  the  other  side  of  the  LED.  When 
the  internal  oscillator  is  equal  in  frequency 
and  phase  to  the  incoming  signal,  the  LED 
goes  out.  You  read  the  frequency  of  the  inter- 
nal oscillator  off  of  the  potentiometer  that 
varies  the  frequency  of  the  internal  oscil- 
lator. 

The  interna!  oscillator  is  just  an  NE555 
timer/oscillator  IC  wired  for  the  astable 
mode.  SI  switches  one  of  the  range  capaci- 
tors in  and  R2  varies  the  frequency  through 
that  range.  Low  range  (CI)  covers  about  60 
Hz  to  3  kHz,  and  high  range  (C2)  goes  from 
2500  Hz  to  130  kHz.  The  output  of  this 
oscillator  is  a  square  wave  of  about  3-5 
volts. 

The  input  signal  goes  through  Rl.  which 
sets  the  input  amplitude  to  the  ampli- 
fier. The  amplifier  IC  is  an  LM386 
programmed  for  a  gain  of  20  (pins  1 
and  8  are  open).  There  is  no  coupling 
capacitor  on  the  output  of  the  amp 
because  the  amplified  signal  is  auto- 
matically set  at  half  of  supply  voltage 
by  the  amp.  We  need  this  signal  to  be 
biased  above  ground  to  match  the 
output  of  the  internal  oscillator, 
which  is  also  biased  above  ground. 
You  can  use  almost  any  type  of 
LED,  since  both  active  elements  are 
capable  of  sinking  or  sourcing  up  to 
200  mA,  The  current  drain  is  quite 
low,  so  the  use  of  a  battery  is  suffi- 
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cient.  The  voltage  of  the  battery  doesn't  have 
to  be  exact  because  the  555  shows  a  constant 
frequency  over  a  wide  range  of  supply 
voltage. 

Construction  is  not  critical.  The  timing  ca- 
pacitors can  be  ceramic,  Mylar"",  greencaps, 
or  any  combination.  However,  the  100k  pot 


REFERENCE 
OSCILLATOR 


^ 


tl 


Schemaiic  for  the  input  amplifier  and  refer- 
ence oscillator. 


Parts  List 

Part 

Description 

RS# 

Price 

LM386 

400  mW  amplifier 

276-1731 

$1.09 

555 

timer/oscillator 

276.-1723 

1,19 

LED 

any  type 

276-026 

,35 

Rl 

lOkOpotenSiometer 

271-1715 

1,09 

R2 

lOOkniinearpo! 

271-092 

1.09 

R3 

1  kn  lAW  resistor 

271-023 

.10 

CI 

0.1  pF  capacitor 

272-135 

.30 

02 

0.0022^F  capacitor 

none 

.50 

S1 

SPOT  switch 

275-613 

2.59 

Case 

270-230 

1.69 

9V  battery  clip 

270-325 

.20 

Total  cost 

$10.19 

(Rl)  must  have  a  linear, 
not  an  audio,  taper.  When 
a  pol  has  an  audio  taper, 
the  upper  frequencies  on 
both  ranges  will  be 
"bunched"  together, 
making  it  nearly  impossi- 
ble to  differentiate  be- 
tween frequencies.  I  used 
two  separate  boards  so 
the  meter  could  fit  into 
any  small  box.  This 
makes  the  meter  more 
versatile,  to  suit  your 
needs. 

Calibration 

To  calibrate  the  meter, 
you'll  need  an  oscillator  with  a  known  output 
frequency.  Mark  the  internal  oscillator  pot 
(Rl)  with  a  series  of  divisions  and  set  the  pot 
to  the  first  division.  Tune  the  calibrating  os- 
cillator until  the  LED  completely  nulls,  and 
mark  the  division  on  the  pot  with  the  frequen- 
cy of  the  calibrating  oscillator.  Do  this  for  all 
of  the  divisions  in  both  ranges,  and  you're 
done. 

If  you  can't  get  the  LED  to  null,  check 
the  level  of  the  signal  going  into  the  amp.  Try 
placing  the  input  potentiometer  at  a  different 
level  and  then  tuning  the  oscillator.  You 
should  be  able  to  find  a  point  where  the  LED 
will  at  least  dim.  With  fine  adjustment 
between  the  frequency  setting  and  the  input 
level,  you  should  be  able  to  turn  off  the 
LED. 

Using  the  Meter 

Simply  rotate  the  internal  oscillator  pot  un- 
til the  LED  extinguishes,  Tlie  fre- 
quency marked  on  the  scale  of  the  pot 
is  the  frequency  of  the  incoming  sig- 
nal. 

This  meter  should  prove  to  be  one 
of  your  more  useful  pieces  of  test 
equipment.  Its  simplicity  makes  it  al- 
most problem  free,  and  its  versatility 
makes  it  usefiil  for  many  other  appli- 
cations. Use  your  imagination,  and 
I  I'm  sure  you  will  find  numerous  uses 
for  it.  S 

William  Lazure  KB5CTH,  1317 
Commanchero  Dr.,  Colorado 
Springs  CO  80915. 


AMATEUR  TELEVISION 


SMILE!  YOU'RE  ON  TV 

Only 
$329 

Designed  and 
built  in  the  USA 
Value  +  Quaiity 
from  over  25years 
in  ATV...W60RG 

With  our  all  in  one  box  TC70-1  70cm  ATV  Trans- 
ceiver you  can  easily  transmit  and  receive  live  action 
color  and  sound  video  just  like  broadcast  TV.  Use 
any  home  TV  camera  or  VCR  by  plugging  the  com- 
posite video  and  audio  into  the  front  VHS  10  pin  or 
rear  phono  jacks.  Add  70cm  antenna,  coax,  13.8  Vdc 
and  TV  set  and  you  are  on  the  air., .it's  that  easy! 

TC70-1  has  >1  watt  p.e.p.  with  one  xtal  on  439.25,  434.0 
or426.25  MHz,  runs  on  1 2-1 4  Vdc  @  .5A,  and  hot  GaAsf  et 
downconverter  tunes  whole  420-450  Mhiz  band  down  to 
ch3.  Shielded  cabinet  only  7x7x2.5".  Transmitters  sold 
only  to  licensed  amateurs,  for  legal  purposes,  verified  in  the 
latest  Calibook  or  with  copy  of  license  sent  with  order. 

Call  or  write  now  for  our  complete  ATV  catalog 
including  downconverters,  transceivers,  linear 
amps,  and  antennas  for  the  70,  33,  &  23cm  bands. 


(818)  447-4565  m-t  aam-5:30pm  pst. 

P.C.  ELECTRONICS 

2522  Paxson  Ln  Arcadia  CA  91006 


Visa,  MC,  COD 

Tom  (W60RG) 
Maryann  (WB6YSS) 


JANUARY  4,  1983 
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A  CURE  WAAS  FOUIMO 


1 .  REFLECTED  POWER^ITCH 

S.  KNOB-ITUS 

3.  QRM-DEAFNESS 

4.  BUTTON-PHOBIA 

5.  SWITCH-CANKER 

6.  SUPER  TUNER-BLUES 

7.  CROSS  NEEDLE-EYES 

THE  CURE  IS:        "^ 


MAXCOM 


AUTOMATIC  ANTENNA  MATCHER 

FOn    ALl.    S.S.B.    RAOIOS 


® 


Engineering  Consu King's  computer  controlled  Ham  Shack 
See  system  variables,  control  &  reprogram  all  via  packet! 

Ultra  Comshack  64  Repeater  Controller 

HF  &  VHF  Remote  Base*Autopatch*CW  Practice'Rotor  Control 
•Voice  Meters*Paging 'Logging*  Polite  ID's*Packet  Voice  B.B.S. 


Model  CS64S 
$  359.95 


Includes:  Interface, 
disk,  cables,  Manual 


Ultra  Options 


Onntrnlfpr  FaattiFfJH 
*Change  variables  remotely 
Irom  touchtones  or  Packet 
^Unlimited  voice  vocabulary! 
^Alarm  Clock,  auto  execute 
*[ndividual  4  digit  user  codes 
*Oisk&  Printer  logging  of 
users,  tel  #'s,  lapsed  time 
*18  Rotating  Polite  ID's 
*16  External  relay  controls 
*2-tone  &  sub  tone  Paging 
*CW  Practice  with  voice 
*Security  mode,  T.tone  mute 
*Voice  announces  each  user 
call  sign  when  ioaaina  on 


Atitnpatnh  A  Rsvarfifi 
•1000  (IS  digit)  tel  rs  stored 
"Quick  dial  &  quick  answer 
'Directed,  general  page 
"Selected  restricted  patch 
'Telephone  control  input 

*^Z  Macro/Scan  memories 
"Scan  up/down;  100Hz  steps 
'Monitor  ^  lock  modes 
•Operate  splits,  combine  HF 
&  VHF  radios  as  Dual  VFO's 
'Automatic  mode  selection 
'Talking  S  Meter;  Voltmeter 
'Vofce  Beacon  rotating  msa. 


NEW!  Add  Duplex  Remote  Base 
operation  &  monitor  mode  from 

any  telephone TLCN $159.95 

Ejcternal  relays;  3  DPDT  relays  -t-5 
Open  Col.  Trans.  Sw....CS  8..S89.9S 
*Rotor  control  D.C.  to  digital  display 
a  Voice;  tar  all  rotors....HM1  ...$59.95 
'Packet  a  BBS;  Voice  Meters  fi 
Alarm  Inputs;  8  On/Oft.  PK8.S1 59.95 
*Slave  Packet  Interlace  &  cable 
Links  PKSlo  2nd  Ce4....PKl..$e9.95 
"EPHOM  Autoboot  CART,  cjstonn 

with  your  system CART..$1 09.95 

*C64  a  1541  12V.Switching  supply 
crystal  controlled  ...DCPS..$1 29.95 
*Manual(REFUNDED).MN1..$  20.00 


Computer  Control    Touchtone  Decoder    Decode-A-Pad 

— '^  YAESU  FT-727R    ''  <'i9"  sequence;  &  QUAD     Touchtone  to  RS232 

"  expansion  4  relay  qption  300  Baud  Inlertace 


Allows  H.T.  10  scan  100 
Channels  &  programs 
H.T.  for  Held  usel  Digital  "S" 
Meter;  comment  fields;  ano 
resume  &  delay;  Scan  Lock- 
outs; Loads  FT727  In  15  sec. 
Hardware,  cables,  a  disk 
included  for  C64  or  IBIVI 


TSDQ  m:^ 


mm 


8/20  V  a  audio  in;  .  !.>,J  Pro- 
gram 50,000  Codas,  Mom,  S 
Latctiing;  DPDT  Relay;  Wrong 
digit  reset;  LED  for  digit  valid  & 
latch;  inc.  24  Pin  connector 
QUAD  option  adds:  four  2 
Amp.  relays;  5  digit  master 
on/off  control  for  each  relay. 


49.95       TSDQ  $89.95  QUAD  $99.95 


>1  :i  WlV:<  1^:1  ICQ2;04;2AT;FT-727R 
41 1  ;209;470;73;23  :!,;1 6 


lAg^sl  <— MInalure  Audio  Amp. 
f  Module  installs  inside  alt  H.T's; 

J]  1  watt  audio  amp  !  When  it  needs 
J  to  be  loudl  Installs  in  15  Min.  Used  bv 


Bfjfl  police,  fire 


Model  AB1S  $24.95 


EHGINEERtNC  COHSULTINC 

583  CANDLEWOOD  ST. 

BREA,CA.  92621 

TELEPHONE:  714-671-2009 

FAX:  714-255-9984 


We  accept:  C  0  f^  '* 
MasterCard,  i'^'-       oisc 

*add  $3.00  :■■  .J  u.i.A. 
+  Ca.  reslder,is  add  6% 


Use  wiih  all  computters 
Decodes  16  touchtones 
Includes  Basic  prograin 

m,rymt-mm_ 


Crystal  60Hz 
9VAC  5V.  2 A. 
C64&1541 


Stores  m&ssages  on  disk  for  up  to  3Q0 
users;  touchtone  commands  recall  & 
speak  your  stored  messages  on  repeater 
orpacket  freq.  Works  withallPacketTNC's; 
Converts  all  packet  messages  to  VOICE' 
Inc.  disk  &  Interface 


sssages  to  VOICE! 


$4p5«°'sx  $3 


75 

PERDISK 
10  OR  MORE 


HAM  SOFTWARE 

PUBLIC  DOMAIN  AND  SHAREWARE  FOR  COMPUTERS 


IBM  PACKET  BBSs  PACKET  TERMINALS        IBMMISCELLANEOUS 


^  ONE  SHOT  BUARANTEED  TO  LAST 

AT  LEAST  FIVE  VEARS! 

MAXCOIVI,    IIMC    BOX    SOS,  FT.    LAUD.,    FI..33302 
3aS-5a3-63E9 

. THE    BOTTOM    L.IIME:       "MAXOOM    WORKS"     

CIRCLE  10 1  ON  READER  SERVICE  CARD 


M&VS         E-idlriii  raUi   WinJous     TCP  If 


K  ^IPICKET  KMODrM  TurcLior.  ; 


n-^'l*>    *^r-7    K.\S\.  MPJ    .\MT 
irriV    I-.*    S.plLi.cirrn 


a   Comi!uvir(o..lral  ■.-^•-f  rJ.J. 


AERO  DATA  SYSTEMS 


PC  BOX  932  5 
LIVONIA,  Ml  43151 
(313)471-1787 


i  SERVICE  CARP  i 


CIRCLE  126  ON  READER  SERVICE  CARD 
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Number  10  on  your  Feedback  card 


73  Review 


by  Thomas  A.  Moulton  W2VY  and  Robert  A.  Buaas  K6KGS 


PacComm's  NB-96 
High  Speed  Modem 

Dramatically  increase  packet  data  rates 
without  buying  a  new  packet  system. 


PacComm  Packet  Radio  Systems 

3652  West  Cypress 

Tampa  FL  33607 

Price  Class:  $100  (modem  card) 

Tel.  (813)874-2980 


Looking  for  a  way  to  get  on  higtier  speed 
packet  but  don't  want  to  spend  a  bundle? 
These  reviewers  recently  discovered  a 
product  that  gave  them  many  times  faster 
packet  operation  witliout  having  to  change 
rigs.  In  a  number  of  cases,  readers  will  also  be 
able  to  use  this  modem  without  having  to  sig- 
nificantly modify  their  rigs  or  TNCs. 

The  PacComm  NB-96  modem,  licensed 
from  James  Miller  G3RUH,  the  designer,  is 
cost  effective  for  high  speed  packet  opera- 
tions at  9600  bps.  The  NB-96  circuitry  is 
mounted  on  a  3"  by  5"  card  (see  photo),  and 
installs  on  any  TNC-2  style  modem  disconnect 
header.  St  meets  FCC  bandwidth  require- 
ments for  use  on  50  f^Hz  and  above.  Band- 
width is  typically  16  kHz  (26  dB)  when  operat- 
ed at  the  recommended  3  kHz  deviation. 

Selecting  Your  Radio 

Your  9600  baud  packet  rig  must  meet  four 
criteria:  true  frequency  modutation,  fast 
svifitching,  fast  receiver  recovery,  and  a  20 
kHz  receiver  IF.  The  NB-96  IWIodem  takes  ad- 
vantage of  the  fact  that  you  can  transmit  data 
at  9600  bps  using  a  phase-linear  channel  ca- 
pable of  4800  baud.  In  this  particular  case,  the 
modem  requires  near-DC  to  4800  Hz  re- 
sponse. 

FM  vs.  PM 

What  is  the  mode  if  it  isn't  "true  FIVl?"  li/lost 
so-called  FIVl  rigs,  parlicularly  many  HTs,  use 
a  mode  similar  to  FM,  called  phase  modula- 
tion (PM).  PM  is  widely  used  because  it's  eas- 
ier to  implement  in  most  circuits  than  FM.The 
principal  reason  for  this  is  that  the  design  of  an 
"FM-able"  source  oscillator  is  more  complex. 
In  PM  you  don't  need  to  FM  the  source  oscilla- 
tor. The  disadvantage  of  this  mode,  however, 
is  that  it  changes  the  transmitted  frequency 
based  on  the  voltage  of  the  modulator  and  the 
rate  at  which  the  voltage  changes,  which 
serves  to  distort  the  phase  relationship.  This  is 
fine  for  voice  communications,  where  low  dis- 
tortion doesn't  seriously  degrade  the  intelligi- 
bility of  the  signal,  but  high  speed  packet  re- 
quires very  high  linearity. 

Radios  that  modulate  a  varactor  within  the 
synthesizer  PLL  usually  generate  PM.  If  you 
have  a  radio  that  uses  single  conversion  to  get 
to  the  operating  frequency,  you  can  modulate 
the  crystal  in  the  mixer. 
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The  PacComm  N8~96  high  speed  modem 
card,  mounted  on  a  PacComm  TNC'2  type 
TNCcard. 

Usually,  crystal-controlled  radios  generate 
true  FM.  When  they  don't,  you  can  easily  mod- 
ify them  to  generate  FM  by  adding  a  varicap  in 
series  with  the  crystal. 

Transmit  Waveform  Generation 

The  NB-96  contains  a  randomizer  made 
from  an  m-sequence  pseudo  random  number 
generator,  the  output  of  which  is  combined 
with  the  input  data.  The  data  stream  has  an 
even  distribution  of  is  and  Os.  This  has  some 
good  effects:  the  signal  is  always  an  AC  sig- 
nal; you  can  more  reliably  extract  NRZI  clock- 
ing information;  and  the  energy  is  more  evenly 
spread  throughout  the  occupied  bandwidth  of 
the  signal.  Since  the  input  data  stream  is  NRZI 
HDLC,  zero  bit  insertion  and  clocking  informa- 
tion assure  a  steady  supply  of  transitions 
which  will  help  avoid  randomizer  lockup. 

Electronic  Switching 

Due  to  the  high  data  rate,  your  radios  should 
be  able  to  switch  quickly  from  transmit  to  re- 
ceive, and  vice  versa.  For  example,  100  ms 
(0.1  second)  is  enough  time  to  send  a  100-byte 
data  packet  between  two  directly  connected 
stations.  The  same  packet  sent  at  1200  bps 
would  take  800  ms. 

Use  PIN  diodes  for  antenna  switching  be- 
cause mechanical  relays  are  slow. 

Most  synthesized  radios  use  a  single  PLL 
for  both  transmit  and  receive.  The  PLL  usually 
has  to  lock  on  frequencies  that  are  as  much  as 
10  MHz  apart.  It  can  take  a  lot  of  time  to 
reprogram  and  lock  the  PLL.  Some  crystal- 
controlled  radios  completely  turn  off  the  entice 


receiver,  including  all  oscillators,  which  can 
cause  delays  as  long  as  1  second.  Small, 
handheld  radios  (HTs)  may  fail  one  or  more  of 
the  above  criteria;  we  haven't  tried  interfacing 
to  any. 

Evaluate  the  receiver  IF  filt9r(s)  carefully. 
James  Miller  makes  a  big  point  about  the  re- 
quired bandwidth  of  the  filters,  the  need  tor 
very  good  phase  linearity,  and  group  delay.  If 
the  receiver  you  are  using  has  two  fillers,  the 
first  filter  (10.7  or  21.4  MHz)  should  have  20 
kHz  (D  suffix)  bandwidth,  and  the  second  filter 
(usually  455  kHz)  should  be  wider,  enough  so 
that  its  skirts  do  not  appear  in  the  overall  band- 
pass. 30  kHz  (B  or  C  suffix)  is  usually  wide 
enough,  because  these  ceramic  jewels  are 
seldom  centered  exactly  on  455  kHz. 

A  simple  test  with  a  communications  test  set 
tells  you  if  the  receiver  will  perform  well.  Set 
the  synthesized  signal  generator  in  the  test 
set  to  channel  center  and  adjust  the  RF  signal 
amplitude  for  20  dB  noise  quieting.  Look  at  the 
receiver  output  (at  the  demodulator,  with  no 
de-emphasis,  or  at  the  output  of  the  modem 
bandpass  filter)  with  a  scope,  while  modulat- 
ing the  signal  generator  with  frequencies  from 
20  Hz  to  4800  Hz.  The  amplitude  and  shape  of 
the  wave  should  stay  the  same  regardless  of 
the  modulating  frequency.  Set  the  signal  gen- 
erator above  and  below  the  center  frequency 
by  1 .0  kHz  and  check  for  serious  wave  shape 
distortion.  Decrease  the  deviation  if  neces- 
sary to  improve  the  shape.  Note  the  amount  of 
deviation  used  to  accomplish  this  (it  will  proba- 
bly be  smaller  that  you  might  imagine). 

The  rule-of-thumb  bandwidth  equation: 

e  =  2/  + 2d  where: 

Bis  the  bandwidth,  f\s  the  highest  frequency 
in  the  modulation,  and  disthe  deviation  from 
channel  center  outward.  For  B  =  16  and  f  = 
4.8,  d  =  3.2  (all  values  in  kHz).  This  leaves 
room  for  ±  2  kHz  system  drift  over  time. 

TNC  Selection 

Most  prominent  TNCs  have  modem  discon- 
nect headers  available  foe  connection  to  exter- 
nal modems  like  the  NB-96.  This  header  is 
usually  a  printed  circuit  pad  pattern  which  ac- 
commodates a  dual-inline  connector.  Before 
installing  the  connector,  be  sure  to  cut  ttie 
traces  which  connect  the  SIO  to  the  internal 
1200  baud  modem.  For  testing,  we  suggest 


MFJ*s  Deluxe  300  Watt  Tuner 

...  gives  you  full  1.8-30  MHz  coverage,  apeak  reading  (and  average) 
Cross-Needle  meter,  built-in  dummy  load^  antenna  switch  and  balun  ...  all 
covered  by  a.  full  one  year  unconditional  guarantee  ...  for  only  $149.95 


MFJ-949D 

814995 

Made  in  VtS.A, 

•  Peak  reading  meter 

*  Built-in  dummy  load 

*  Covers  1.8  to  30  MHz 

•  1  full  year  guarantee 


You  won'f  find  all  these  useful  features 
inanyoUjf.r 300  watt  tuner--  not  even  at 
twice  the  price. 

Ffew  peak  reading  meter 

The  new  peak  and  average  reading 
Cross-Needle  meter  in  the  MFJ-949D  shows 
youSWR,  forward  and  reflected  power  -  all 
in  a  single  glance. 

Without  apeofc  reading  wattmeter  you 
just  won't  be  able  to  tell  if  your  rig  is 
putting  out  all  the  peak  SSB  power  it's 
designed  for.  Don't  be  without  one  if  you 
want  top  performance. 

Built-in  dummy  load 

A  built-in  300  watt  50  ohm  dummy  load 
makes  tuning  up  your  rig  soooo  easy.  How 
do  you  tunc  up  your  rig  without  one? 

An  external  dummy  load  will  cost  you 
about  $30  more  -  plus  it  takes  up  valuable 
space  at  your  operating  position  and 
requires  another  cable. 

Full  1.8  to  30  MHz  coverage 

The  MFJ-949D  gives  you  full  1.8-30 
MHz  coverage. 

Make  sure  the  tuner  you're  considering 
covers  all  the  HF  bands. 

Don't  get  a  tuner  that  keeps  you  from 
operating  all  the  frequencies  you've 
worked  for  -  now  or  in  the  future. 

Plus  more  . .  . 

You  get  a  versatile  6-position  antenna 
switch  and  a  4: 1  baiun  for  balanced  lines. 

You  can  run  up  to  300  watts  PEP  and 
tune  out  SWR  on  coax,  balanced  lines  or 
random  wires. 

Unconditional  Guarantee 

You  get  afail  one  year  unconditional 
guarantee.  That  means  we  will  repair  or 
replace  your  MFJ  tuner  (at  our  option)  no 
matter  what  for  a  full  year. 

Others  give  you  a  90  day  limiled 
warranty.  "What  do  you  do  a/'ter  90  days? 
Or  before  90  days  when  they  say,  "Sorry, 
it's  your  fault"? 

■What' s  really  important? 
precise  control  for  minitnum  SWR 

What's  really  important  is  your  tuner's 
ability  to  get  your  SWR  down  to  a 
minimum  -  and  the  MFJ-949D  gives  you 
more  precise  control  over  SWR  than  any 
tuner  that  uses  two  tapped  inductors. 

Why'?  Because  the  two  continuously 
variable  capacitors  in  the  MFJ-949D  give 
you  infinitely  more  positions  than  the 
limiled  number  on  two  switched  coils. 

This  gives  you  the  precise  control  you 
need  to  get  minimum  SWR  and  maximum 


power  into  your  antenna. 

After  all,  isn't  that  why  you  need  a 
tuner? 

High  efficiency  and  a  compact  size; 
performance  is  most  important 

The  MFJ-949D  uses  a  single  airwound 
coll.  Using  only  one  inductor  takes  up  a 
minimi  "p  of  space  and  there's  no  mutual 
coupling  problems. 

The  excellent  form  factor  of  the  short  fat 
coil  gives  you  highest  Q.  Plus  you  get 
plenty  of  inductance  that  gives  you  a  much 
wider  matching  range  than  other  designs. 

This  results  in  a  highly  efficient  tuner 
that  puts  maximum  power  into  your 
antenna  and  a  compact  10x3x7  inch  size 
that  complements  your  rig  and  fits  right 
into  your  station. 

Competing  tuners  using  Iuk>  tapped  coils 
require  a  large  cabinet  -  not  Just  to  house 
the  coils  but  also  to  help  reduce  detrimental 
coupling  between  the  inductors.  The  result? 
A  tuner  thai 's  bigger  than  your  radio. 

Your  very  best  value 

The  MFJ-949D  gives  you  your  very  best 
value,  first-rate  performance,  proven 
reliability  and  the  best  guarantee  in  h-m 
radio  ...  all  from  the  most  trusted  name  in 
antenna  tuners.  Don'  i  settle  for  less.  Get 
yours  today! 

MFJ's  1500  Watt  Tuner 


MFj-gezc 
$229^^ 


For  a/eui  extra  dollars  the  MFJ-962C  lets 
you  use  your  barefoot  rig  now  and  have  the 
capacity  to  add  a  1 .5  KW  PEP  linear 
amplifier  later.  It  covers  1 .8  to  30  MHz. 

You  get  MFJ's  neuipealc  and  average 
reading  Cross-Needle  SWR/Wattmeter. 

You  also  get  a  6-position  antenna  swiich 
and  a  teflon  wound  balun  with  ceramic 
feed-thru  insulators  for  balanced  lines. 
Measures  Just  10V4x4V2Xl4  7/8  inches. 

How  can  an  American  manufacturer 

like  MFJ  give  you  more  tuner  for 

your  money  than  clearing  houses 

for  foreign  competition? 

MFJ  tuners  are  made  in  America. 

Here's  how  MFJ  gives  you  more  tuner 
for  your  money  than  any  clearing  house  for 
foreign  competition. 

MFJ  builds  every  tuner  cabinet  from 
scratch  using  the  latest  high-speed 


computer  controlled  punch  presses. 

MFJ  manufactures,  assembles  and  tests 
every  PC  board  that  goes  into  MFJ  tuners, 

Instruction  manuals  and  other 
materials  are  printed  in  MFJ's  print  shop. 

MFJ  tuners  go  directly  from  our  factory 
to  your  dealer.  We're  not  just  an  importer 
adding  profits,  tariffs  and  import  charges. 

With  MFJ's  efficient  in- house  manufact- 
uring and  straight  to  your  dealer  distribu- 
tion you  get  the  most  tuner  for  your  money. 


WHY  CHOOSE^  AW  MFJ  TUNER? 

Hard-earned  Reputation:  There's 
just  no  shortcut.  MFJ  is  a  name  you 
can  trust  -  more  hams  trust  MFJ  tuners 
throughout  the  world  than  all  other 
tuners  combined. 

Proven  Reliability;  MFJ  has  made 
more  tuners  for  more  years  than  anyone 
else  -  with  MFJ  tuners  you  get  a  highly- 
developed  product  with  proven  reliability. 

First-rate  Performance:  MFJ  tuners 
have  earned  their  reputation  for  being 
able  lo  match  just  about  anything  - 
anywhere. 

One  full  year  unconditional 
guarantee:  That  means  we  will  repair 
or  replace  your  tuner  (at  our  option)  no 
mailer  tvhai  for  a  full  year. 

Continuing  Service:  MFJ  Customer 
Service  Technicians  are  available  to  help 
you  keep  your  MFJ  tuner  performing 
flawlessly  -  no  matter  how  long  you  have 
it  -Just  call  601-323-5869. 

Your  very  best  value:  MFJ  turiers 
give  you  the  most  for  your  money,  Not 
only  do  you  get  a  proven  tuner  at  the 
lowest  cost   -  you  also  get  a  one  year 
unconditional  guarantee  and  conlinuing 
service.  That's  how  MFJ  became  the 
world's  leading  tuner  manufacturer  - 
by  giving  you  your  very  best  value. 

Choose  your  MFJ  tuner  with 
confidence!  You're  getting  proven 
performance  and  reliability  from  the 
most  trusted  name  in  antenna  tuners. 
Don't  settle  for  less. 

Call  or  write  for  a  free  full-line  MFJ  | 
catalog  with  all  10  of  our  tuners  and  i 
tons  of  ham  radio  accessories! 


Copyright  '<-.   19S9  by  MF,J  Eiiu=rprisi?!,.  Ini-. 


MFJ  ENTERPRISES,  INC. 

P.O.  Box  *94.  Missisaippi  Stale  MS  .'59762 
«)1.323  5869:  TELEX:  534590  MFJSTKV 
Nearest  Dealer/Orders;  600-647-1800 
Fncludp  shipping  and  handling 


MFJ  ...  making  quality  affordable 

CIRCrE  86  ON  READER  SERVICE  CARD 


Ht 


801 -SCAN  can  turn  your  ICOM  R7000  and  PC 
into  the  ULTIMATE  SCANNING  SYSTEM! 

■  Dt;!i.!K  iSOOchaijueJs  irj200ba:iksperda[abs^e 

■  L'ti-^Lreen  ■.^■in(iov.■s  lo  q-jickly  select  banks  to  scan 

•  Set  scan-conii  nue  timer  ham  0.0  to  ^99.5  seconds 

•  Search  with  aciivily  log  to  find  new  activity 

•  Generate  %-aclJ  ve  reports  for  channels  or  ijanks 

•  Your  chajinei  and  bank  text  description  [22  characters! 
dispkyedasycuscan.  Know  what  you're  lislemngtoJ 

•  lr.£:rea5e  your  scan  speed  to  15  channels  per  seMud 

•  Funciior.  key5!oinE'.antIys:art'iiop'contir.ue'se3rch  bck- 
oijl  a  charmel,  sot  frequency  lo  -r  cr  -  offset  se\ea  delay 
lime,  sefect  scan  continue  mod^,  more! 

•  Pragram  your  R700Q  niemones  from  your  PC  in  secor^ds 
Program  mnson  lBM-comp?itibleFC>A'Jtlj  512K+  itiem- 
ory.  Complete  system  includes  internal  [half-slot  card}  or 
eKternal  (use  your  KS-232)  PC  interface  and  cabel    .  S9S 

Demonstration  program  ,'R70G0  not  .'■eqi:iredi; S6 

Chick  or  M.O..TX  residents  add  a%  sales  tax'. 

Wrhe  for  more  ini'oriiia.lion. 

801 -SCAN 

397  Dai-Rich  Village  Suite  212 

Richardson,  TX  75080 


CIRCLE  22  ON  READER  SERVICE  CARD 


YOU* RE  COVERED 

We  carry  a  full  line  of  COVER  CRAFT  anti-static 
dust  covers,  STAT-PRUF  computer  static 
control  mats,  REGATTA  washable  cloth  dust 
covers  and  FIELD-PRO  computer  cases.  Don't 
put  olF  the  protection  of  your  equipment 
until  it's  too  latel 


We  also  carry  Universal 

Etectronics,  COAX-SEAL 

and  Amateur  Radio  Books 


,    ...rv^^j^ 


RiceJ"fl5rrin|at5S.9i 


Fin-man  KfiitBatkiii  n  OwciHlspcfil1i.T 

Gauthier's  Covers  Plus 

po.  Hoy  .195,  TrtKOK..  .v:  86302 
;60i^V;■6-9J]l 


life  uf  ^■eui'MlipIum- 


CtRCLE  46  ON  READER  SERVICE  CAftD 


900   MHZ   LINEAR 
POWER  AMPS. 
1w  IN  17w  OUT 


«  ^l»i«lv  Ma$v 


«a|»  I'tra  IJi*  T^V  m^'V  &ijLpi.i  ifMn    EaUi  vito  T^^t^^aJ 


■jsr  ^TKC   S^ir^ivrp  sm 


HURlf^^fC 


rV«r"iDij:i|d3i^sfips.  r.fi... 


nitiiii.  Tpjws'STOP-S.  artd  scsur  "Alnt 

210  U;i:aSt 
Tcrsv/aida.  \Y  14150 


•-716  6SS-5451 
W2WHK 


CIRCLE  ai  ON  READER  SERVICE  CARD 
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making  a  jumper  plug  to  reconnect  them  wlien 
needed. 

Follow  the  instruction  provided  with  the  NB- 
96  and  with  yourTNC.  The  Ne-96  insfruclions 
covered  the  interfacing  of  She  modem  to  the 
TNC  and  gave  general  guidelines  for  interfac- 
ing the  modem/TNC  combo  to  rigs.  As  the 
product  is  still  quite  new,  there's  still  not  much 
Information  about  interfacing  it  to  specific  ham 
rigs,  and  the  manual  as(<s  users  to  send  Pac- 
Comm  such  information  as  it  comes  up.  They 
may  include  it  in  future  versions  of  the  docs. 
For  now,  however,  be  prepared  to  know  some- 
thing about  interfacing  these  units  to  ham  rigs 
on  the  rig  end.  They  do,  however,  have  quite  a 
bit  of  info  on  interfacing  to  specific  commercial 
telemetry  rigs  (see  below). 

Be  sure  to  verify  that  the  TNC  provides  a 
TAPR  TNC-2  style  modem  disconnect  head- 
er. We  interfaced  !o  the  TAPR  TNC-2,  the 
MFJ-1270,  and  the  PacComm  Tiny-2  with 
equal  success. 

Up  the  Data  Rate  Further  StilM 

Yes,  it's  possible  to  double  the  data  rate  to 
19.2  Kbps.  Just  halve  the  values  of  the  fre- 
quency-determining capacitors  in  the  NB-96 
receive  and  transmit  active  filters,  and  double 
the  clocit  frequency.  Similarly,  to  halve  the 
data  rate  (4800  bps),  double  the  capacitor  val- 
ues and  halve  (he  cloct:.  The  NB-96  documen- 
tation lists  the  capacitors  you  need  to  change. 
As  the  bandwidth  required  is  only  35  htHz,  you 
can  operate  19.2  Kbps  on  the  1.25m  and 
shorter  wavelength  bands. 

Of  course,  going  to  19.2  Kbps  requires 
higher  IF  widths  in  your  rig.  You  need  30  kHz 
for  the  first  IF  filter  in  the  receiver.  Change  the 
second  IF  filter  to  provide  40  or  50  kHz  at  the  6 
dB  point.  Ceramic  filters  usually  won't  make 
this  bandwidth,  even  by  careful  selection.  One 
solution  is  to  use  several  LC  cans,  loosely 
coupled  and  stagger  tuned,  to  provide  a  uni- 
form response.  Making  this  work  is  eased 
considerably  if  you  have  a  10.7  MHz  sweep 
generator,  the  kind  broadcast  FM  radio  tech- 
nicians use. 

Transmitters 

The  transmitters  K6KGS  has  used  either 
already  had  a  varicap  in  series  with  the  crys- 
tal, or  one  added.  The  NB-96's  modulating 
voltage  couples  directly  to  the  varicap.  He  has 
used  both  the  Hamtronics  and  Spectrum 
Communications  220  and  420  MHz  transmit- 
ters as  well  as  commercial  Motorola  Micor 
exciters,  using  the  special  Channel  Element 
which  provides  Automatic  Frequency  Controi 
(KXN-1019)  without  modification. 

K6KGS  has  also  used  Midland  13-509  220 
MHz  transmitters,  which  are  popular  hamfest 
items.  All  he  did  was  remove  the  phase  modu- 
lator and  add  the  varicap  modulator.  With  a 
few  modifications  to  the  Midland  radios,  the 
RX/TX  switching  and  the  TX/RX  switching 
was  brought  down  to  3  ms  each,  which  is 
acceptable.  You  can  get  the  specifics  on  inter- 
facing these  rigs  from  Bob  Buaas  K6KGS  at 
PacComm. 

All  of  K6KGS's  synthesized  rigs  switched 
the  VCO  between  frequencies  for  receive  and 
transmit.  This  transition  took  about  120  ms  in 


each  direction.  This  equates  to  a  "DWait  12" 
and  "TXDelay  12"  (i.e.,  120  ms  each).  This 
time  delay  at  9600  baud  is  equivalent  to  a 
128-byte  data  packet.  You  can  see  that  these 
lime  delays  are  unacceptable.  Units  wilh  sep- 
arate internal  VCOs  for  receiver  and  transmit- 
ter might  be  acceptable  if  the  direct  modula- 
tion characteristics  are  phase  linear,  but  I 
do  not  know  of  any  such  units  on  the  ham 
market.  Many  comtemporary  rigs,  which  are 
by  and  large  PLL  rigs,  have  time  delays  of  at 
least  100  ms. 

K6KGS  has  had  five  stations  running  9600 
and  19,200  baud  continuously  for  more  than 
six  months,  using  a  combination  of  modems, 
radios,  and  frequency  bands,  with  no  prob- 
lems. The  longest  path  is  80  miles,  between 
mountaintops. 

Telemetry  Radios 

Thomas  W2VY  integrated  the  modem  with 
different  radios,  mostly  telemetry  radios,  with 
very  few  problems.  Some  of  the  most  com- 
monly used  of  these  rigs  are  Maxon  VHF  HTs 
and  30W  mobile  UHF  rigs,  and  Johnson  VHF 
rigs.  Little,  if  any,  alignment  is  necessary. 
When  it  is  necessary,  all  you  need  is  an  audio 
oscilloscope  with  external  trigger.  W2VY 
found  that  the  best  way  to  tune  the  receiver  to 
the  correct  frequency  was  to  use  the  scope  as 
a  tuning  eye,  then  adjust  the  received  data  for 
the  cleanest  waveform. 

Telemetry  radios  operate  from  1 W  to  5W. 
On  the  surface  this  may  sound  like  weak-sig- 
nal work,  but  FSK  gets  about  6  dB  gain  in  the 
signako-noise  ratio  over  AFSK.  Running  5W 
FSKislike20WAFSK. 

Major  radio  dealers,  such  as  Motorola, 
Johnson,  Maxon,  and  Standard,  have  teleme- 
try radios  in  the  S300  price  class.  Contact 
PacComm  for  more  information. 

One-Evening  Project 

If  youVe  selected  the  right  radio,  it  takes 
only  an  evening  to  interface  it  to  the  NB-96. 
Compared  to  1200  baud,  the  systems  exhibit 
substantial  throughput  improvement.  The 
systems  were  relatively  easy  to  construct,  us- 
ing only  the  most  unsophisticated  test  equip- 
ment. Currently  in  amateur  packet  radio,  9600 
baud  is  a  common  backbone  rate,  while  user 
rates  are  still  at  1200  baud.  As  the  backbone 
data  rates  increase,  however,  to  56Kb  and 
beyond,  9600  baud  will  be  a  natural  step  for 
user  access  channels. 

The  modem  also  has  an  EPROM  and 
jumpers  to  "optimize"  the  characteristics 
of  the  transmitter  and  receiver  of  a  specific 
link,  as  a  way  to  make  the  modem  more 
accommodating  to  different  rigs.  We  found 
this  feature  unnecessary,  however,  and  evi- 
dently PacComm  received  enough  similar 
feedback  to  lead  them  to  remove  jumpers 
JP1-JP4  and  the  EPROM  on  the  surface 
mount  version. 

Suggested  Improvements 

James  Miller  suggests  that  you  run  the 
modem  transmit  output  stage  at  IV  peak  to 
peak  minimum,  and  use  voltage  dividers  to 
feed  the  rig's  modulator.  In  some  cases  you'll 
have  to  add  an  external  resistive  pad  to  bring 


IC-7siA  9-bann  icvr,'  1-30  Mr^j-cvr  IbBilu  1469 

PS-35   ntcT-Ql  Bower  supply 219.00  199'' 

FL-63A  2E-0  H?  CW  ^l;ei  Qst  iF't 59.00 

FL-52A  500  Hz  CW  -.ror  i2ra  iH-'-.  ^15.00  109'^ 

FL-53A  250  Hi  CW  -.iw  iZrc  IF|....  115.00  109'- 

Fl-33  AVfi'tor 49.0G 

Fl-70  2  B  >.liz  '.vidoSSB  fnter 59.0C 

RC-10  Exleiii.il  IteciLsncy  controlfer  49.0C 

IC-735  HFlrsnsceiver/SWrcvr/raic...  1149.00  999'- 

PS-55  External  powei  supply 219.00  199'- 

AT-150  Auto,  antenna  tuner  (S^w/)  445.00  369'^ 

FL-32A  500  Hz  CW  lilter 69.00 

EX-243  Eleclmnic  keyer  unit 64.50 

Ul-30  rone  encoder 18.50 


IC-725  Ultra  amipacl  HI  xtiri/SW  iwr  949.00  829'^ 
Oilier  Aaif-ivirif^  Regular  SALE 

IC-2KL  Hf  idvi  slate  amp  w/ps  1993.00  1699 

IC-4Kt  Hf  IKWou1i.ia.r,pw/ps 6995.00  5999 

EX-627  HV  jHtD  silt,  selector  (Sptekl)     315.00  269'^ 

PS-15  2011  external  power  supply 175.00  159'^ 

PS-30  Systems  p.-'s  w/cord,  6-pin  pii^j  34S.0G  319" 
MB  WoDleinDuJii,  735/751A/7&l«....     Z5.99 

SP-3  Exiernil  ipesker 65.00 

SP-7  Small  esteirial  ipeaKsr 51.99 

CR-G4  High  Slab  far  jitailor  751A 79.00 

PP-1  Sptskfii/paldi 179.00  164*' 

SM-6  Desk  ri-wophone 47.95 

SM-8  Desk  rmc-  (wo  cabtes.  Skp 89.00 

SM-10  ComiiJeiMr/gTspli  EC).  8  pn  m:c  149.00  139'- 
AT-100  ma  S-band  nM.  anl  {m& ...  445.0'j  389" 
AT-500  SMVi'9-bjrif  JLto  anl  timer  ...  589.D0  519" 
AH-2  3-b3nc  tuner  ■.■...■mnur-  &  .'.n.p ....    75S.00  689'- 

AH-2A  Aniema  tuner  system,  only 559.00  499'- 

GC-5  Ivor  !d  r.  'ir:  *  (Speckl) 91.35    69» 

Accessories  for  IC-765,  781. 725  -  CALL  forPrices 


•k  Large  Stocks 
•k  Fast  Service 
*  Top  Trades 

cit  AES® 


ICOM 

X/H.P/i'Hf  b,j.-.eii}ij/[i-mo(y«  Regular  SALE 

IC-275A  25iv  2m  FM/SSB'CWw.'ps...  1239.00  1099 

IC-275H  10O:v2nuM/SSB/CW 1339.00  1199 

IC-375A  25iv  220  tM/SSB  {Gxml)     !399.00  799'' 
IC-475A  25iv  44..  ■  ;.■     SB/CVV  ;•,■  ps    1399.00  1199 

IC-475H  75w440':i    ,S3/CiV. 1599.00  136^ 

IC-575A  25AS/llimxcvr'9i^?MJ?5  I339.C0  1 129 
IC-575H  lOO'.-.'e.'lU'Pxci.r 1659.CG  L499 

VHf/LUr  I.J  CH-/  Miihiie-.  Regular  SALE 

IC-47A  25.V  440  FM/TTP  nic  (ChsmI)  5^9.00  369-- 

PS-45  C;mpc.  *  9A  pi»*ei  JkPP' 14dOO  134- 

DT-16/EX-388  ■.■:  :f  !.yr,tli«,i7e-....  3^39 

SP-IO  S  n  .ne-x-     -i    .eake^-..  35  99 

IC-28A  25rt  2'.  r:  TTP  pitc  (Spstiil)  ^69.00  379-= 

IC-28H  45w  2n -M.  TTP  :r.ic 499  00  439*= 

IC-48A  25rt  44tj}MfM,nPTir 509  00  449'5 

HM-14  Eira  TTP  micEophorf 59  00 

UT-28  Die;  [3.  eo^e  sfjuoWi 39.50 

UT-29  T]ne  iaPEltl- rf£p<Kkf ^600 

HM-16  Spos*ef/fflfff|ilunni 34  DO 

IC-228A  25.-,  .-i  rM/T"Pi  ::  (SpecisI)  50900429^' 

IC-228H  Aiv;  ,'i  I  -M/TrP  i::,u  mic  ...  539.00  479-  = 

IC-443A  25',v -'-Ij  FM/TTP  n  : 509.00  449" 

UT-40  PcweibbHi;  lu-tior    ^5,00 

IC-900A  Transceverr^rrrrjler 639.00  569" 


•  Closeout  Spedg! . . . 

IC-900A  Transceiver  (;ontroller  with  UX-29H 

2tn/25W  arid  UX-39A  220/25W  band  units. 

Package  Price  •  $949^ 


UX-19A  tOni  IDw  band  unit 299.00  269" 

UX-29A  2ni  25w  band  unit 299.00  269" 

UX-29H  2m  45v(  band  unit 349.00  319" 

UX-39A  220MHz  25W  band  unit....  349.00  299" 

UX-59A  SmlOvjunll 349.00  319'= 

IX-129A  1.2GHz  low  band  unit....  549.00499" 

IC-901  fiber  Optic  2iii/440xcvr 1199.00  1069 

IC-1200A  lOw,  12GHz  IMCCteseow/)       699.00  599'= 
IC-2500A  440/1200MHZ  EM  mobile       999.00  869" 

IC-321DA  25w2ni/440  rM/TTP 739.00  649'* 

IC-2400A  45w  2[n/35w  440  FM/TTP      899.00  789'= 
AH-32  2m/440  Dual  Band  antenna....     3900 

AHB-32  Tmiik-lip  mount. 35.00 

Larsen  PO-K  Roof  moinit 23.00 

Larsen  PO-TLM  Trunk  lip  mount 24  70 

Larsen  PO-fllM  Magnet  i  frount 24  70 

RP-1510  25',v  2rn  repeater 154300  1649 

RP-2210  220MHz  25v,  rplTffpMH/)..,  1549.00  1399 
RP-12I0  i.2GHzlQA'99t;    -^'-ptr 1525.00  1349 


Due  !o  the  srze  of  the  iCQM  producl  line,  some  accessory 
items  are  not  listed.  If  you  have  a  question,  please  call.  All 
prices  shown  are  sut>jec!  to  change  witliout  notice. 

Top  Trades  !  •  We'lJ  take  your 
Clean  Late  Model  gear  In  trade 
towards  New  ICOM  Equipment. 

V'/nte  or  Call  ter  our  Quote  Toaay' 
A  ES  s  •  Om  32  YMts  in  Amaieat  Rsdio  i 


USE 

VOUR 

CREDIT 

CARD 

Hdnd-hckk 

IC-2A  2.iiieteTs 289.00  259'= 

IC-2AT  2JI1/TTP 319.00  279'= 

n  IC-02AT/Hig!i  Power  409.00  349'= 
'    IC-04AT  440  111 449.00  389" 

IC-U2AT  2m  (Closml)  329,00  279'= 


VISA' 


Regular  SALE 


FREE  Extra  Battery! . .  . 

BP  23  600ma/8-4V  •  NO  CHARGE 
with  purchase  of  IC-u2AT 


IC-U4AT  ^^(Chsml)  369.00  199== 

IC-2SA  2m  HI ..,  4190C  389== 

IC-2SAr  2rr,  HT/TP...  439.00  389'^- 

IC-3SAT  220  Hi.TT.^  ^49.00  399== 

IC-4SAT  440  HT  Ty^  449.00  399>= 

IC-2GAT  2m  HT/n-  429.00  379== 

IC-4GAT  440r,lH/.  TTP  449.00  399'= 
SpecisI  ,  . 

\t-32AJ  2n/440  HT  62900  549--i 

IC-12flT  Ia  1  2GH-^  Fiv'  h^'Tto  (SptiisO  473  00  349" 

IC-I2GAI  Iw  1.2GHz  HT/njH/i.-t'i./rr-  529,00  469" 

Aircrah  bsnd  handhi-lrh  Regular  SALE 

A-2  SWPEPfvrfi-  arcf,i-tltT 52500479" 

A-20  SyTi  aML:at:>rw."h'OR.- 625  00  569" 

Acceaories  lor  ill  e\rpp:  tnicroi  Regular 


Nem! 

IC-2SA 
2fflHT 


BP-7  425nrsh/13-2V  fJicad  Pak  ■  use  BC-35 
8P-8  80Cinatva-4V  Mead  Paii  •  use  BC-35 
8C-35  Drop  ;r  desk  charger  for  sll  baitenes 

BC-16U  V-Iri  charger  tnr  aP7/lJP8 

LC-li  Vny,  casefcr  DIx  u.vr  ,-.'^P  3  .... 
LC-14  Viiiy:  case  rcr  DIx  ij   ng^P-7/S. 
!.C-02AT  l.eattier  case  loi  !.ilx  models  w/eP-7/8 
AcceiioWe^  ror  IC  .irui  [C-O  seWos 


79.00 
79.00 
79.00 
21.25 
20.50 
20.50 
54.50 
Regular 

BP^2  425niah/7.2V  Nicacl  Pak  ■useBC35.,..    49.00 
BP-3  Extra  Std,  250  m<ih/8  4VNicad  Pail....    39.50 

BP-4  Alkaline  battery  case 16.00 

BP-5  425mah/lD.aV  NIcad  Pak  -  use  BC35    65.00 
CP-1  Cig.  lighter  plug/cord  for  BP3  Of  DIx....     13.65 

CP-10  Battery  separation  cable  w/clip 22.50 

DC-1  DC  operation  pak  for  standard  models   24.50 

!HB-16D  Mobile  mtg.  bkt  for  all  HTs 25.99 

LC-2AT  Leather  case  for  standard  models 54.50 

HM-9  Speaker  microphone 47.00 

HS-10  tJoom  microphone/lip.adset 24.50 

HS-IOSA  Vox'imit  lor  HS  10  &  Deluxe  only   24.50 

HS-IOSB  PTT  unitlorHS  10 24.50 

For  other  HT  Accessories  not  listed  please  CALL 
Receiver-s  Regular  SALE 

R-71A  lOOkHz  to  30MH7  receiver $999.00  869'= 

RC-11  Infrared  renjoti  controller....      70.99 

FL-32A  500  Hz  CW  filer 69.00 

FL-63A  250  Hz  CW  illc-r  (1st  IF) 59.00 

FL-44A  SSB 'iter  (2nd  IFl 17800  159" 

EX-257  FM  unit 49.00 

EX-310  Voice  synOiesizer 59.00 

CR-64  Higt!  sT3ti.i<tv  osr.llaior  xtal       79.00 

SP-3  External  speaker 65.00 

CK-70(E)(-299)   i2V  .)€  Dar.ion 1299 

MB-12  MaQif  ;);gu[,- 25.99 

R-7000  25M-JZ-2GHZ  rovr  fSpMra^ 1 199.00  999«= 

RC-12  Infrared  leriote  controller..,,      70  99 

EX-SIO  '.'oicei.i-.Sesizer 59,00 

TV-R7001)  ATV  jn,; 139.00  129'- 

AH-7000  ^3d  3:in.- anier r-ra 99.00 

R-9000  100KHz-2Gl^:  al  -visde  'cvr  ...  5459.00  4699 


HOURS  •Mon.  thru  Fri.  9-5:30;  Sat.  9-3 

WATS  lines  are  for  Quotes  &  Ordering  only, 
use  Reg  u  lar  I  ine  for  other  Info  &  Service  dept. 


Order  Toll  Free:  1-800-558-0411  "^'^--YSS^TTtss''"''™'"^ 

AMATEUR  ELECTRONIC  SUPPLY: 

4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216  •  Phone  (414)  442-4200 

AES®  BRANCH  STORES Associate  Store 

WICKLIFFE,  Ohio  44092       ORLANDO,  Fla.  32803     CLEARWATER,  Fla.  34625  LAS  VEGAS,  Nev.  89106   CHICAGO,  Illinois  60630 
28940  Euclid  Avenue  621  Coirimonwealth  Ave.  1898  Drew  Street  1072  N.  Rancho  Drive       ERICKSON  COMMUNICATIONS 

Phone  (216)  585-7388  Phone  (407)  894^3238  Phone  (813)  461-4267  Phone  (702)  647-3114         5456  N.  Milwaukee  Avenue 


Phone  (216)  585-7388  Phone  (407)  894^3238 

Ohio  WATS  1-800-362-0290      Fla.  WATS  1-800-432-9424 


No  In-State  WATS 


1^1-800-321-3594 


'■  1-800-327-1917    No  Nationwide  WATS 


No  In-State  WATS 

?n-800-634-6227 


Phone  (312)  631-5181 
iS  1-800-621-5802 


Discover 

CAROLINA  WINDOM 


SO-IQM  High  performance 

Use  transmatch      Proven  Results y/ 

132' overall  ^' 

Matching  XFMH 

Line  Isolator  / 

Vert  Radiator     I 

Co3«  fed  y 

AsscrnDfed  X 

S69.95  Kd 


/    SEE  WHAT  WE'  RE  DOING  NOW! 

Conlatt  Jim.  W4THU—lfee  discount  catalog 

y  SerrJSl  for  MtalogbylslClassmsil. 

,  BoieiSS,  Portsmouth.  VA  23703 

(D«ier  Inquiries  Wetcome) 

^       . 804*484*0140 ■ 

CAROLINA  WINDOM 

SretHEBEl'ltli  WDBCE.MSER'SS3M««IM 
Enthusiastic  users  say  it's  the  best  wire  antenna-  Outper- 
forms wire  antennas  previously  used.  Knock-you-socks-off 
lancson  80-10.  A  S70  beam? 

I:  you  hear  one.  vou'll  want  one. 
Made  with  nride  by  the  K.ADIO  WORKS  In  V.^'USA 


CIRCLE  150  ON  READER  SERVICE  CARD 


ANTENNA  SOFTWARE 

New  Releases 

MN  2.00  analyzes  free-space  antennas  ?-3  limes  faster 
llian  before,  w^tri  twics  as  inarti  araiysis  segments  avail- 
able. New  plotting  features  entiance  pattern  shape  and 
detail.  BefterplDt  printouts.  Analyse  almost  any  antenna 
ma<ie  of  wire  ortjOing,  in  free  space  orover  realistically- 
modeled  earth.  Compute  forward  gain,  F/B,  beamwidth, 
sidelobes,  cwrenl.  impedance.  SWR.  lake  off  angle,  and 
patterns.  Compute  the  interaelion  among  several  nearby 
antennas.  WN  includes  libraries  of  antenna  and  plot  files, 
a  file  editor,  and  extensive  docurnentatlon.  $75. 

YO  2.00  features  a  powertui  new  gain-F/S-SWR  tradeoff 
mechanism,  ofitimizaiion  across  a  frequency  band,  con- 
trol of  all  sidelobes.  and  full  EGA  colon  Better  designs, 
nicer  plots.  YO  optimizes  Yagi  designs  by  automatically 
adjusting  element  lengths  &  spacings  for  majdmum  tor- 
wardgain,  maximum  F/B,  and  minimum  SWR.  YO  is  ex- 
tremel/  fast,  and  can  compute  several  trial  designs  per 
second.  YO  Includes  models  for  gamma,  T,  hairpin,  and 
beta  matches,  element  tapering,  mounting  plates,  and 
frequency  scaling.  A  Yagi  library,  file  ediior,  and  exten- 
sive documentation  are  inciuded.  $90. 

Upgrade  from  previous  versions  for  S50  &  $50.  Add  6% 
(or  California  &  foreign  orders.  For  IBM-PC. 

Send  check  or  internstior.ai  money  onisr  1c: 
Brian  Beeziey,  KeSTf,  507-1/2  Taylor,  Vista.  CAS20S4 


5-1000  MHz  PREAMPLIFIERS 

NF  G       P(1dB)  $ 

WW20M*     2dB  15ctB    OdBm  73 

WLA21M      3  13            8  57 

WLA22M      4  11           12  61 

WLA23M      4  22          12  87 

WLA24M      3  23           18  109 

WU\25M      5  11          20  82 

WLA26M      6  21           24  199 


A<W  $4  for  S<H; -aw  1-50(3  Wm 


WILftM  TECHNOLOGY,  Div.  of 


WI-COMM  ELECTRONICS  INC. 

P.O.  Box  5174,  MASSENA,  N.Y.  13662 
(315)  769-8334 


SPECIALISTS 

IN  FAST  TURN 

P.C.  BOARDS 


PROTOTYPE  P.C.  BOARDS 

AS  LOW  AS  $25.00 

•  SINGLE  &  DOUBLE  SIDED 

•  PLATE  THROUGH  HOLES 

•  TEFLON  AVAILABLE 

•  P.C.  DESIGN  SERVICES 

FOR  MORE  IN  FORMA  HON 

/Vlidland 

Technologies 


Ar 


34374  EAST  FRONTAGE  ROAD 
BOZEMAN,  MT5971 5  (406)  586-1 190 


CIRCLE  252  ON  READER  SERVICE  CARD 


Factory-less, 
jumper-less, 
ROM-less  programming. 


With  the  new  S-COM  5K  Repeater 
Controller,  you'll  be  able  to  configure 
your  repeater  remotely  —  using  DTMF 
commands.  Only  the  5K  offers  this 
capability  for  just  $195,  wired  and  tested. 


S-COM  Industries 

P.O.  Box  1718 
Loveland,  CO  80539 
(303)  663-6000 


CIRCt.E  93  ON  READER  SERVICE  CARD 


THIS  MONTH'S  GOODIE  FROM  THE  CANDT  STORE 

KENWOOD  TH-7SA  under  S490.M 

INOVEMBIHRONLYl 

ilMIHR  .SAVINGS  OV  iiPiTtOOD,  KO^t,  \  Atil.  Hi-OvLS,  ALSWO,  ETC- 

.(l.l.l.T.O. 

tCW!    JTIA    Vm.V) 

'jvEssrs'j  imM  rrrHiiH  iT^K  Atj_rHEiioaii  Jc6  kresion 

M^TTiwr-iiii'^  'l^i-i  t,re. 

1I.HI.   ',      :      -:''•'        ".  .  l.'lTLliTfr^-'^C.M.LOKV.EiTc 
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your  drive  voltage  down  low  enough  for  the 
transmitter.  PacComm  may  want  to  consider 
building  this  onto  the  board  in  future  versions 
oftheNB'96. 

Multi-Speed  Channels 

DON'T  try  to  use  modems  of  differing  data 
rates  on  the  same  channel — unless  you  have 
very  good  control  of  ALL  the  stations  on  the 
channel,  such  as  a  network  trunk. 

Why?  This  is  because  packet  stations 
currently  use  Carrier  Sense  Multiple  Access 
(CSMA)  which  assumes  that  every  station  can 
hear  every  other  station.  A  station  that  your 
station  can't  hear  Is  called  a  hidden  trans- 
mitter. This  means  you  will  transmit,  A  TNG 
may  not  "hear"  a  transmission  of  a  foreign 
data  rate  because  it  decides  that  that  signal 
is  not  a  signal,  and  so  transmits.  Nonethe- 
less, the  wave  energies  appearing  simulta- 
neously on  the  channel  mutually  corrupt 
packets,  causing  retries,  dragging  down 
throughput. 

When  two  stations  are  running  different 
modem  speeds,  they  will  generally  appear  as 
hidden  transmitters  to  each  other.  If  all  the 
packet  controllers  on  a  channel  are  connected 
to  the  radio  using  the  RFDCD  line,  multi- 
speed  operation  can  work.  The  RFDCD  signal 
from  the  radio  should  be  active  when  an  RF 
carrier  is  present.  In  practice,  this  doesn't 
work  with  9600  bps  carriers  because  most 
radios  are  looking  for  a  voice  carrier.  The 
noise  detector  will  see  the  high  frequency 
components  of  the  data  and  decide  it  is  only 
noise  for  all  or  part  of  the  packet.  Most  stations 
are  not  wired  this  way,  and  it  only  takes  one 
station  on  the  channel  that's  not  wired  this 
way  to  destroy  throughput. 

Because  of  the  variety  of  equipment  used, 
multi-speed  channels  aren't  practical.  To 
provide  9600  bps  user  access,  an  existing 
channel  must  be  cleared,  or  a  new  channel 
opened  up  for  high  speed  operations.  Current- 
ly, the  most  attractive  idea  for  accommodating 
these  channels  is  to  alternate  them  between 
1200  baud  packet  channels  from  144,9-145.1 
MHz.  Before  doing  anything,  however,  be 
sure  to  clear  it  with  your  local  repeater  coordi- 
nator. Network  trunks  are  usually  set  up  with 
local/regional  coordination  between  packet 
network  providers,  so  conversion  to  higher 
speeds  is  much  easier. 

Most  amateur  packet  stations  are  not 
equipped  to  support  multi-speed  operation, 
and  the  problems  of  detecting  all  carriers  vs. 
speed  segregation  need  to  be  examined  more 
closely. 

Other  modems,  such  as  the  K9NG  Modem 
and  the  modem  on  the  new  UoSAT-D  sched- 
uled for  November  launch,  should  be  compat- 
ible with  the  N8-96.  This  will  allow  you  to  oper- 
ate packet  with  this  new  bird. 

Conclusion 

We  have  found  this  modem  to  be  relatively 
easy  to  implement,  and  has  not  given  us  any 
troubles  for  the  combined  year  that  we  have 
been  using  it.  For  anyone  who  is  not  afraid  to 
perform  to  perform  a  few  minor  modifications 
to  their  equipment,  we  wholeheartedly  recom- 
mend this  product,  B3 
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1990 
CALLBOOKS 


THE  QSL  BOOK! 


Extending  a  69  year  traditfon,  we  bring  you 
three  new  Callbooks  for  1990  wrth  more 
features  than  ever  before. 

The  1990  North  American  Callbook  iists  the 
calls,  names,  and  address  information  for 
over  500,000  licensed  radio  amateurs  in  ail 
countries  of  North  America,  from  Panama 
to  Canada  including  Greenland,  Bernnuda, 
and  the  Caribbean  islands  plus  Hawaii  and 
the  U.S.  possessions. 

The  new  1990  International  Calibook  lists 
500,000  licensed  radio  amateurs  in  the 
countries  outside  North  America.  It  covers 
South  America,  Europe,  Africa,  Asia,  and 
the  Pacific  area  (exclusive  of  Hawaii  and  the 
U.S.  possessions). 

Ttie  1990  Calibook  Supplement  will  be  pub- 
lished June  1,  1990,  with  thousands  of  new 
licenses,  address  changes,  and  call  sign 
changes  received  over  the  preceding  six 
months.  This  singie  Supplement  will  update 
both  the  North  American  and  International 
Callbooks. 

Every  active  amateur  needs  the  Calibook! 
Fully  updated  and  loaded  with  extra 
features,  the  new  1990  Callbooks  will  be 
published  December  1,  1989.  Order  now  for 
early  delivery  when  these  latest  Calibook  are 
available.  See  your  dealer  or  order  directly 
from  the  publisher. 


□  North  American  Calibook 
inci,  shipping  within  USA 
incl.  shipping  to  foreign  countries 

n  International  Calibook 
incl.  shipping  within  USA 
incl.  shipping  to  foreign  countries 


$31.00 
37.00 

$33.00 
39.00 

D  Calibook  Supplement,  published  June  1st 
Incl.  shipping  within  USA  $13.00 

incl.  shipping  to  foreign  countries        14.00 

SPECIAL  OFFER 

DBoth  N.A.  &.  International  Callbooks 
incl.  shipping  within  USA  $61.00 

incl.  shipping  to  foreign  countries        71,00 
************ 

Illinois  residents  please  add  6Vj%  tax. 
All  payments  must  be  m  U.S.  funds. 
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INC. 


HADiD  AMATEUR 

caiiiaao 

Dept.  Q 

925  Sherwood  Dr.,  Box  247 

Lake  Bitlff,  I  L  60044,  USA 

Tel;  {312)234-6600    immmm   IsJ-CZ 
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VISA 


miicoM 


kVHF 

COMMUNICATIONS 


9:00  am  -  5:30  pm 
weekdays 

Weekends  and  evenings 
by  appointment. 


280  Tiffany  Avenue 
Jamestown.  New  York  14701 


ar^i&i4f  flw^iy  i£)£Jhff 


PH.(716)664-6345 


HITACHI  SCOPES  AT  DISCOUNT  PRICES 


V-212 

$425 


List  $595 

-•' ■ J      Save  $170 

20MKZ  Dual  Trace  Oscillascops 

All  Hitachi  scopes  include  probes,  sohamatics 
and  Hitachi's  3  year  gua/anly  on  parts  and 
labor.  Many  aocessofies  available  for  all 
scopes. 


V-425 
List  $  1,070 


$849 


•  DC  !o  40MH^ 

•  Dual  Channel 

•  CRT  Readout 

■  Cursor  Meas 

•  DC  Offset 

•  All  Magnifier 

■  Compact  Si;B 


V-106Q 
list  ;i  595 


DC  to  100MHz 
Djal  Channal 
DeJEiyed  Stnyeep 
CRT  Readout 
$waep  Tim? 
Autoranging 
*^  ICO  'Trigger Lock 
$1,033    •  3mV  Sensitivity 


V-223  20MHz  D.T.,  ImV  sw-i-,  Dtflayed  Swegp,  DC  Offssl,  Verl  Mode  TrIggeJ- 

V-423  4DMHZ  D.T.,  ImV  b*ii,  DC  OflEOt  Vefi  Mode  Trigger,  Alt  Mag 

V-423  40MHz  D.T.,  ImV  &■!■.  Delay&d  Sweop,  DC  CffMl.  AH  Mag 

V^eo  6DMH7  D.T.,  2mV  5«ftJ,  Delayed  Sweep,  CRT  Peedont 

V  1065  1  DOMHi  D.T..  2niV  &«rfm,  Delayed  Sweep.  CRT  Roadoul,  Guraar  Moas 
V-IKWAIOOMH:  O  T.,  ImV  sers,  Delayed  Sweep,  CRT  Ro^doui,  DVM,  Counter 

V  1 150  iSOMHz  O.T.,  ImV  sens,  Delayed  Sweep,  Cursor  Maas,  DVM,  Cotinler 


LIST 


$1,D25 

SI, 295 
$1 ,695 

$3,100 


PRICE 
$72S 

^;1,670 
Ji2,Q95 


SAVE 
$100 
S200 


ELENCO  PRODUCTS  AT  DISCOUNT  PRICES 


ZOMHz  Dual  Trace  Osctlioscope 

$375 

MO-1251 


•  6"  CRT 

»  Btiilt  in 
component  tester 

•  TV  Sync 


FREE  DMM 

wiih  purchase  of 

MO-1251/1252  Scope 


SCOPE  PHOBES 

P-1  a5MWz,1j(.10K         S13.95  I 
P-!1(lOMH!,lK,10x       SJ3,95 


35MHz  Dual  Trace  Oscilloscope 

$495 

MO-1252 

•  High  lLimiranca6"CRT 
-  1mV  Sensitivity 

•  6KV  Acceleration  Voltage 

•  10ns  Hise  Time 

•  X-Y  Oparatlor  ■  Z  Axis 

•  Delayed  Triggering  Sweep 


Top  QL/aiHY  scopes  at  a  very  reasonable  price.  Contains  all  desired  teatjres,  Two  Ix,  lOn  probes,  diagrams  and  manual.  Two  year  guarantee. 


PRICE  BREAKTHRU 
on  Auto  Ranging  OMMs 

.^^^_       a  to 
I^^^^V       chnose 
iMW^j       from: 

^^TSf    i      MDM-11SP 
S     I      $24-95 

^       i^—-      MDM-1iei 
S27.95 

MDM-1ie2 
$29,95 

■  a:/2LCDDfep]a^ 

•  27FL3ntfons 

■  AiitD /Manual  RangBs 
-  Audible  Canlinuity 
-[>ataHoU(MOM-^132) 

•  .l%AKi;rac^fHOM-nai} 


i 


TnJS  BMS  AVi 
Digit  Muitlmelar 

M-TDDQ 


$135 


'05%  DC  Accuracy 
.1%  Resistance 

ith  Freq,  Counter 
and  deluxe  case 


M-3Sm  M-4S00 

31/j  digit    $125  41/i  digit   S1  75 

JTn  accy  .05%  accy 


WidB  Bgnd  Signal  Genarators 

SG-SOOO       $129 

RF  Freq  100K-45OMHI 
AM  Modulation  ol  IKHz 
^       J  Variable  RF  outpyt 

?L=-  &:n[)  vritit  Dtgllal  PIsplay 

^nr!  tfiOMNztiulll-ln  Frsq  Cir  $249 


DiBitai  Triple  Power  Supply        XP-7E5 
SZ49 


15^5 


-^ 


■■■.i 


O-aOV  at  1A 
0-20V  at  1A 
5V  at  5A 


XP-6G0  With  Analog  Meters  $175 


Four-FunctlDn  Frequency  Counters 
F-1DD  12DMH 

$179 
F-IDDa  1.ZGH 

Frequency,  Period,  Totallie.  5259 

Serf  Check  with  Hig^  Statjilized  Crystal  Oven 
Oscillator  B  (JIgit  LtO  display 


WE  WILL  NOT  BE  UNDERSOLD! 

UPS  Shipping: 43  states  5%| !„__ 

($10  Max)  IL  Res.,  7%  Tax  I 


Multimeter  wltti 
Capacftence  arti 
Transistor  Tester 

$55  CM-15DDA 

leads  Volts,  Oiims, 
' .  Ou;rent,  Capacitors, 

ransistors  ar>d 
'  [Jiodes  with  case 


SOLDERING  STATION 
Tamptnturs  ContrDllad 


DEgltal  Capacitance  Metsr 
CM-155D 
558.95 

9  Ranges 
.1pf20.0l50u(l) 
.5%  basic  accy 
Zero  control 
wltti  case 


Siiil4er!«?i  Breadboards 


3V2  Digit  Probe  Type  DMM 
-AKs  M-19DD 

Convenient  one  frand  operation  ^viih  ballerses 

WeasursE  DCV,  ACV,  Ohms  g^d  case 

Audible  contintiily  check,  Dala  lipia 


Quad  Powgr  Supply 


Fully  regulatad  -M 
short  circuit  protected 


XP-575  Without  mflters  $a9.S5 


iHMeijS  Function  Gensratar 
^ -!  with  Frdq,  Coiintftr 
"i  $Z49 

Sire,  Square,  Triargje 
Pulse,  Ramp,  .2  to  2MHz: 
Fracf  Counter  .1  -lOMHz 

GF-801S  without  Freq.  Mster  S179 


JHOWN 


I.IDOpinsSIB 

Q43A 

3,T70pina$25 

a,e5i)pins*35 
A\f  have  coior 
coded  posts. 


Function  Qenerstor 

f  El     *9600 
'■   SZ8.95 

FiaviOas  sirifl.lil.squ  wjm 
irsmi^i  tfl  IVHj 
m  M  FM  K^paWllt/ 


DJnital  LCR  Mater 
^gl      LC-IBQO 
$125 


i 


Coils  luH-aOOH 
Cap3.i]>f-aOOJl 
HeS  .01 -MM 


l*^* 


AC  Clamp-on 
^Current  Ailapter 

ST-Z65 

$25 

D-ICHJOA  AC 
Works  wltti 
most  DMM 


Decade  Blox 

#9620 
$18.95 

#9610  Re>-  itor  BlM 

47  otirr  i:-.  :U  &  lOOKpai 

47(Hlo10MFD 


^^M 


lOMhz  XT  100%  IBM©  Compatible 

MODEL  PC-1000 

$595 

5  Year 
Warranty 


5/ 10 MHz  Wotherbosrd 
S  Expansion  Slots 

Malii  CarnprBEEDr  Slots 
360K  Ffop[)^  Drive 
AT  Style  Ka^board 


l-jWi'  Fewer  Supply 
?56K  RAM 

&p3tnJahle  to  6MJi\ 
Monocfirorrw  Morltor 
MonO^raplliC    VidOO  Card 

Parallel  Primer  Port 


FREE  spreadstieet  and  word  processor 
3.XXMS  DOS  and  GW  Basic  add  75.00 


C  &  S  SALES  INC. 

1245  Rosewood.  Deerfield.  IL  60015 
(800)  292-7711  (312)  541-0710 


15  Day  Money  Back  Guarantee 
2  Year  Warranty  ?,=« s,;b]ii=i m  ci^r,T,s, 
WRITE  FOR  FREE  CATALOG 


CIRCI.E  356  ON  READER  SERVICE  CARD 
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Number  11  on  your  Feedback  card 


Sing  for  the  Unsung  Heroes 

Give  credit  to  your  club 's  workhorses! 

by  Jack  Parker  K5CVD 


November  and  December  are  two  of  my 
favorite  months.  November  is  the  ad- 
vent of  the  holiday  season,  and  December 
gives  us  a  chance  to  do  something  good  for 
someone  else.  I  don't  mean  just  givicig 
Christmas  presents,  either. 

During  November  and  December,  most 
amateur  clubs  around  the  country  hold  an 
end-of-the-year  celebration.  It  doesn't  matter 
whether  it's  called  the  annual  awards  ban- 
quet, a  Christmas  party,  or  a  New  Year's 
celebration.  What  matters  is  that  this  is  the 
occasion  when  the  outstanding  members  of 
the  previous  year  are  honored.  It  is  an  excit- 
ing time  for  many  of  us. 

I  suggest  here  a  way  to  make  it  even  tnore 
exciting  and  meaningful . 

In  every  organization  there  are  people  who 
give  quiet,  ongoing  service  to  their  fellow 
members,  without  e.xpectation  of  recogni- 
tion. The  services  these  humble  folk  render 
are  usually  necessary  drudge  tasks  that  others 
do  not  wish  to  do,  but  that  must  be  done  by 
somebody. 

"Drudge  tasks?"  you  ask.  "What  tasks  in 
our  hobby  would  anyone  associate  with 
drudgery?"  Well,  friend,  there  are  numerous 
jobs  that  get  done  every  day  that  involves  a  lot 
of  slogging— very  late  and  very  early  hours, 
hours  of  routine,  etc.— for  the  person  doing 
them,  but  which  bring  joy  and  satisfaction  to 
others.  Let's  consider  a  few. 

Our  Very  Own  Public  Utility 

It's  three  o'clock  in  the  morning.  You 
slowly  turn  the  tuning  knob  on  the  TS-140 
hoping  for  that  weak  station  you  haven't 
worked  yet,  when  suddenly  the  lights  go  out, 
the  rig  dies,  and  a  painftil  silence  fills  the 
night  where  the  merry  hum  of  a  distant  gener- 
ator sang  just  seconds  before.  After  sitting  for 
a  moment,  startled,  you  begin  rummaging 
around  the  tent  for  a  flashlight  you  hope  is 
there  somewhere,  and  finally  roar  in  anger 
and  frustration,  "Curse  you.  Murphy!!!" 

Then,  as  you  are  about  to  brave  the  dark- 
ness to  try  to  correct  the  generator  problem, 
the  night  is  again  filled  with  that  reassuring 
hum,  and  the  lights  and  rig  are  aglow  once 
more.  Moments  later  a  friendly  face  pops 
through  the  door  of  the  tent.  "Sorr\',  ran  out 
of  gas— but  you're  all  set  now."  Grumbling 
at  the  lost  time,  you  return  to  the  earphones 
and  continue  the  search  for  the  next  field  day 


contact,  while  your  very  own  personal  utility 
hums  on  in  the  night  under  the  watchful  eye 
of— Say!  Who  was  that  masked  man? 

While  The  Rest  Sleep 

Saturday  morning,  6  AM.  The  alarm  clock 
screeches  its  soul-rending  announcement  that 
rousts  the  volunteer  out  of  bed  on  this  week- 
end day.  He  showers  and  dresses  quietly 
(doesn't  want  to  wake  the  family),  then  be- 
gins loading  the  car  with  banners,  boxes,  and 
a  large  coffee  urn. 

6:45  AM.  He  pulls  out  and  heads  for  the 
center,  stopping  at  the  all-night  donut  shop  en 
rouie .  A  bo.\  of  three  dozen  assorted  donuts 
goes  onto  the  pile  in  the  front  seat  as  he  rolls 
on  to  his  destination.  After  arriving  at  the  test 
site,  he  unlocks  the  building,  pops  on  the 


"Say!  Who 

was  that  masked 

man?" 


lights,  gets  the  coffee  going,  lays  out  the 
donuts,  and  attends  to  the  myriad  of  other 
mini-tasks  that  takes  up  three  quarters  of  an 
hour  in  an  instant .  . . 

7;30  AM.  The  first  of  the  VEs  arrive, 
grateful  for  the  coffee  and  donuts.  and  thor- 
oughly preoccupied  with  the  coming  exams. 
The  volunteer  helps  unload  the  material,  and 
then  returns  to  his  corner  of  the  kitchen  to 
keep  the  coffee  and  donuts  flowing. 

"Tom,  would  you  take  the  examiners  an- 
other round  of  coffee? 

"Sure,  no  problem!" 

That  Tom — what  a  super  guy.  Tom  who? 

Jost  the  Newsletter 

"Hi,  honey,  thought  I'd  call  and  see  what 
we  got  in  the  mail." 

"Not  much,"  she  replies,  "just  some 
magazines  and  the  club  newsletter,  same  old 
Stuff  we  always  get  about  this  titne  of 
month." 

The  same  old  stuff.  .  .Well,  friend,  that 
club  newsletter  made  it  to  your  mailbox  with 
the  help  of  a  volunteer  who  takes  time  out  of 
his  busy  schedule  once  a  month,  licks  matiy 


dozens  of  stamps,  sticks  them  plus  address 
labels  to  many  dozens  of  newsleaers,  sorts 
the  newsletters  by  zip  code,  and  drives  to  the 
post  office  to  mail  them.  Whoever  does  this 
has  to  be  a  volunteer — club  dues  often  don't 
even  cover  the  cost  of  the  materials  to  pro- 
duce the  newsletter,  much  less  printing  them 
and  preparing  them  for  mailing!  To  this, 
many  say;  "Hey ! !  I  pay  my  dues  to  the  club, 
they  owe  me  a  newsletter, ' '  when  it  would  be 
better  to  say:  "Gee — 1  don't  know  who 
pitched  in  their  time,  but  know  I  owe  them 
some  thanks!" 

Hundreds  More  Like  Them 

These  people  are  just  a  few  of  the  many 
quiet  selfless  workers  you  find  around  every 
club  who  make  it  possible  for  the  rest  of  the 
membership  to  enjoy  themselves.  These  folk 
work  hard  to  see  that  the  wheels  of  club 
activity  turn  smoothly.  Don't  you  think  it's 
time  to  give  them  a  pat  on  the  back? 

Show'em  You  Care! 

Take  a  chance  on  looking  foolish.  Go  to  the 
next  club  board  meeting,  and  tell  the 
"movers  and  shakers"  of  your  organization 
that  it's  time  to  pay  tribute  to  the  "greasers 
and  easers"  of  the  club,  and  let  them  know 
they're  appreciated. 

It's  so  easy  to  do!  Practically  every  com- 
puter today  has  a  graphics  package  for  creat- 
ing custom-designed  certificates,  and  every 
club  has  at  least  one  "guru"  of  graphic  arts. 
'Most  stationery  stores  sell  generic  certifi- 
cates of  appreciation.  Nicest  of  all,  though,  is 
the  hand-lettered  certificate. 

Makeup  a  list  of  recipients  fortius  "appre- 
ciation award, "  make  certificates  one  way  or 
another,  and  have  the  president  of  the  club 
sign  them. 

This  year,  as  a  proud  member  of  one  of  the 
largest  free  public  service  groups  in  the 
world,  let's  let  our  fellow  hams  know  that 
"who  cares"  refers  to  us!  This  year,  as  wc 
enter  the  holiday  season,  let's  sing  for  the 
unsung  heroes.  Q 


Jack  Parker  K5CVD  lias  been  a  ham  since 
1957.  Other  interests  include  fishing ,  camp- 
ing, and  community  theater.  You  may  reach 
him  at  PO  Box  356,  New  Ellenton,  South 
Carolina  29809-0356. 
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ASTROIM 

CanPORATION 


9  Autry 

Irvine,  CA  9271  8 

[714]  458-7277 


INSIDE  VIEW  —  RS-1ZA 


ASTRON  POWER  SUPPLIES 

'  HEAVY  DUTY  •  HIGH  QUALITY  •  RUGGED  •  RELIABLE 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTROMCALLY  REGULATED 

•  FOLD-BACK  CURRENT  LIMITING  Protects  Power  Supply 
from  excessive  current  &  continuous  shorted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
Bxcepi  RS-3A,  RS-4A.  RS-5A. 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  line  Input 
Voltage 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD 

•  ONE  YEAR  WARRANTY  •  MADE  IN  U.S.A. 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE;  105-125  VAC 

•  OUTPUT  VOLTAGE:  13.8  VOC  +  0,05  volts 
(Internally  Adjustable:  11-15  VDC) 

•  RIPPLE  Less  than  5mv  peak  to  peak  (full  load  & 
low  line) 

•  Also  available  wllh  220  VAC  input  voltage 


MODEL  RS-50A 


MODEL  RS-50M 


MODEL  VS-50M 


RM  SERIES 


MODEL  RM-35M 


19"  X  5V4  RACK  MOUNT  POWER  SUPPLIES 


CDntinuous  ICS*  Size  (INj 

MODEL  Duty  lAmpsj  (Amps]  H  x  W  x  B 

RM-12A  9  12  5%  X  19  X  8% 

RM-35A  25  35  5y<  X  19  x  12'/j 

RM-50A  37  SO               ■  S'A  X  19  X  12V2 

Separate  Volt  and  Amp  Meters 

RM-12M  9  1?  5%  X  19  X  8V< 

RM-35M  25  35  5«  X  19  X  12y2 

RM^SOM  37  50  5»  x  19  x  121/2 


Shipping 
Wt.  (Its.) 

16 

38 

50 

16 
38 
50 


RS-A  SERIES 


MODEL  RS-7A 


MODEL 

RS-3A 

RS-4A 

RS-5A 

RS-7A 

RS-7B 

RS-10A 

RS-12A 

RS-12B 

RS-20A 

RS-35A 

RS-50A 


Cantinuous 

Duty  (Amps| 

2.5 

3 

4 

5 

5 
7.5 

fl 

9 

16 
25 
37 


iCS* 
(Ampsl 

3 
4 
5 
7 

7 
10 

12 
12 
20 
35 
50 


Size  |INj 
H  xW  xD 

3  X  4%  X  5% 
3%  X  61/2  X  9 

vh  X  eya  X  7V4 
3%  x  eya  X  9 

4  X  Vh  X  10¥a 
4  X  7V!  X  10=/, 

4Vi  X  8  X  9 
4  X  7V!  X  10=A 

5  X  9  X  Wk 
5X  11  X  11 

6  X  13^4  X  11 


Shipping 
Wt.  (lbs.) 

4 

5 

7 

9 
10 
11 
13 
13 
18 
27 
46 


RS-M  SERIES 


MODEL  RS-35M 


IHODEL 

Switchabie  volt  and  Amp  meter 

RS-12M 

Separate  volt  and  Amp  rneters 

RS-20M 

RS-35M 

RS^50M 


Continuous 
Duty  (Ampsl 


16 
25 
37 


iCS* 

lAmpsJ 

12 

20 
35 
50 


Size  [INI 
H  X  W  X  D 

4y2  X  8  X  9 

5  X  9  X  IOV2 

5x11  X  H 

6  X  13¥4  X  11 


Sliipping 

W),  (li)s,| 

13 

18 
27 
46 


VS'M  AND  VRM-M  SERIES 


Separate  Volt  and  Amp  Meters*  Output  Voltage  adjustable  from  2-15  wits  •  Current  limit  adjustable  from  1.5  amps 
to  Full  Load 


IHODEL 

VS-12M 
VS-2DM 
VS-35M 
VS-5DM 


Continuous 

Duty  (Ampsj 

@  13. 8 VDC  @10VDC  @5VDC 

9              5  2 

16              9  4 

25             15  7 

37             22  10 


MODEL  VS-35M 


Variable  rack  mount  power  supplies 

VRM-35M  25  15  7 

VRM-50M  37  22  10 


!CS* 

(Amjisj 
@13,8V 

12 

20 

35 

50 


35 
50 


Size  [(Nj 
H  X  Wx  D 

4W  X  8  X  9 

5  X  9  X  10% 
5x11  X  11 

6  X  13%  X  11 


5%  X  19  X  12V2 
5W  X  19  X  121/2 


Shipping 
Wt,  (III!;,! 

13 
20 
29 
46 


38 
50 


RS-S  SERIES 


Built  In  speaker 

IMQDEL 

RS-7S 
RS-10S 
RS-12S 
RS-20S 


Continuous 
Duty  (Ampsl 

5 
7.5 

9 

16 


ICS* 
Amps 

7 
10 
12 
20 


Size  jINj 
H  X  W  xO 

4  X  7y2  X  1OV4 

4  X  71/2  X  10% 

4y2  X  8  X  9 

5  X  9  X  lOVz 


Shipping 
Wt,  libs. I 

10 

12 

13 

18 


MODEL  RS-12S 


*ICS— liilermrttent  Communicatioji  Service  (50%  Duty  Cycle  5m  in,  on  5  min.  off) 


CIRCLE  le  ON  READER  SERVICE  CARD 


Number  IZonyour  Feedback  card 


Easy  Tuning  for  the 
Uniden  HR2510 

For  easier  and  safer  1 0  meter  mobileering. 

byCarlA.  KollarK3JML 


Photo  A. 
are  only 


If  you  were  driving  down  the 
road  and  noticed  the  driver  in 
the  car  in  front  of  you  leaning  for- 
ward, to  the  right  and  down,  and 
staying  that  way,  wouldn't  you  nat- 
urally assume  he  got  his  fingers 
stuck  in  the  heater  vent?  Many  peo- 
ple who  enjoy  mobile  hamming, 
however,  aiso  spend  a  lot  of  time  in 
this  position,  if  they  are  using  the 
nifty  little  Uniden  HR2510  10m 
mobile  rig.  On  this  rig,  to  tune 
meticulously  from  one  end  of  the 
active  SSB  portion  to  the  other 
takes  a  lot  of  knob  twisting.  At  the 
same  time,  of  course,  they  have  to 
pay  attention  to  their  driving. 
There  had  to  be  a  better  way! 

The  Annoyances 

The  2510  really  is  a  nice  little 
mobile  rig,  but  some  minor  annoy- 
ances quickly  become  evident,  (t) 
The  up-down  button  an  tlie  mike 
QSYs  in  10  kHz  steps  only.  In  my 
opinion,  this  makes  it  useless  for 
fine-tuning  the  band  for  SSB  sta- 
tions. I  can't  think  of  any  time  this 
feature  would  be  useful.  (2)  It  has 
no  offset  for  10  meter  operation. 
(3)  The  receiver  RIT  control  has  qo 
disable;  you  can  call  stations  until 
you're  blue  in  the  face,  and  not  get 
an  answer  because  you're  on  dif- 
ferent receive  and  transmit  fre- 
quencies. 

I  understand  the  new  HR2600 
corrects  all  these  "problems,"  and 
that's  great,  but  what  if  you  don't 
want  to  go  through  the  hassle  of 
selling  your  rig  and  spending  more      Photo  B. 
money  to  get  the  newer  model?  The      room  for 
April  1989  issue  of  73  features  an 
article   by   WB9'WDH   and 
WA9QDZ  called  "FM  Split  for  the  Uniden 
HR2510,"  which  pretty  well  takes  care  of  the 
repeater  offset  problem.  And,  although  I 
haven't  seen  it  yet,  I  understand  there's  also  a 
mod  that  takes  care  of  the  receiver  RIT 
problem. 
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Completed  circuit  built  on  a  ponioii  of  perf  board.  There 
10  components  to  install! 


Circuis  board  insialled  in  the  HR2310.  There 's  plenty  of 
easy  mounting. 


Tuning  from  the  iVIike 

I  needed  a  nice  little  mod  that  would  give 
me  useful  up-down  buttons  on  my  micro- 
phone. When  you're  normally  tuning  with 
the  front  panel  knob,  you  can  select  0. 1  kHz, 
1  kHz,  or  10  kHz  tuning  increments  with  the 


span  bunon.  The  100  Hz  position  is 
the  most  useful  in  tuning  SSB  sig- 
nals. I  needed  to  make  the  radio 
"think"  it  was  receiving  its  direc- 
tions from  the  front  panel  frequen- 
cy control,  when  in  actuality  it  was 
receiving  from  the  mike  buttons. 

The  first  step  was  to  investigate 
w hat  kind  of  "signal "  the  up-down 
buttons  on  the  mike  supplied  to  the 
radio.  A  Ihtle  investigation  found 
that  an  "up"  depression  put  a 
ground  on  the  black  mike  wire, 
while  a  "down"  depression  put  a 
ground  on  the  white  fnike  wire. 

The  next  question  was:  What 
kind  of  indication  from  the  fre- 
quency knob  on  the  front  panel  did 
the  transceiver  need  to  change  fre- 
quency up  or  down?  Some  physical 
lead  following  lead  to  jack  J307  on 
the  main  circuit  board.  (See  Figure 
1.)  A  little  scope  probing  soon  re- 
vealed that  for  an  "up"  command, 
a  positive  going  pulse  was  needed 
on  J307-3,  and  for  a  "down"  com- 
mand, a  positive  pulse  was  needed 
onbothJ307-2andJ307-3. 

Furthermore,  these  points  could 
be  pulled  high  by  an  external 
source  to  effect  the  frequency 
change.  They  weren't  a  solid  low 
when  not  activated,  just  at  ground 
potential  (probably  held  there  by 
puU-down  resistors),  I  was  able  to 
make  the  frequency  change  by 
manually  jumping   -(-5V  with  a 
wire  to  these  points ,  just  as  if  I  were 
using  the  front  panel  knob.  Also, 
since  the  radio  "thought"  that  it 
was  receiving  its  instructions  from 
the  frequency  knob,  the  span 
switch  was  still  effective  in  deter- 
mining the  tuning  increments. 
So,  there  I  had  it- -all  the  elements  I  needed 
to  design  my  circuit.  I  needed  an  interface 
which  would  intercept  the  up-down  mike 
switch  depressions,  create  a  pulse  train  for 
easy  tuning,  and  route  those  pulses  to  the 
appropriate  points  to  continuously  tune  the 


unlden 

$12,000,000 
Scanner  Sale 

Uniden  Corporation  of  America  has  pur- 
chased the  consumer  products  line  of  Re- 
gency Electronics  Inc.  for  $12,000,000.  To 
celebrate  this  purchase,  we're  having  our 
largest  scanner  sale  in  history!  Use  the 
coupon  inthisadforbig savings.  Hurry.. .offer 
ends  March  31,  1990. 

^irifMONEY SAVING  COUPONi^irir 


« 


i 


i 


Get  special  savings  on  the  scanners 
listed  in  this  coupon.  Tttis  coupon  must 
be  inciuded  with  yotJr  prepaid  order. 
Credit  cards,  personal  ciieci<s  and  quan- 
tity discounts  are  excluded  trom  tnis 
offer.  Otter  valid  only  on  prepaid  orders 
mailed  directly  to  Comrnunications  Elec- 
IronlcslncP.O.  Box  1045- Dept.  UNt3, 
Ann  Arbor.  Mictiigan48t06  1015  U.S.A 
Coupon  expires  March  SI.  19S0. 
Coupon  may  not  oe  used  in  conjunction 
with  any  otfter  offer  from  CEI.  Coupon 
may  be  photocopied  Add  $12.00  for 
shipping  in  the  continental  U.S.A 

Regency  TS2-T S259.95 

Regency  R1  500-T S239.95 

Regency  R1 099-T $99.95 

Regency  RH606 B-T S41  9.95 

Regency  RH256B-T S294.95 

Beatcat  200XLT-t2 $229.95 

Bearcat  1 0OXLT-T $184.95 

Bearcat  800XLT-T2 $229.95 

Unlden  HR2510-T $229.95 

■      Unidan  HR260O-T $274.95       H 
Unlden  PROS0OD-T2 $29.95       ^M 

-k^icieVALUABLE  COUPON  -k-k-k-k 


Bearcat?  760XLT-T 

List  price  S499.95/CE  price  $244.95/SPECIAL 
IZ-Band,  100  Channol  •  CrystallesB  •  AC/DC 

Frsquencyrange: 29-54, 11 8- 17-I.  406-51 2. 806-956  MHz 

Excludes  a23.9875-849.0125  and BeS.9875-a9i.0 125  MHz. 

The  Beareaf  760XLT  has  100  programmable  chan- 
nels organized  as  five  ctiannel  banks  for  easy  use, 
and  1 2  bands  ofboverage  including  the  800  MHi. 
band  Tfie  Bearcat  76CXLT  mounts  neatly  under 
the  dash  and  connects  directly  to  fuse  block  or 
t>attery.  The  unit  also  has  an  AC  adaptor,  flip  down 
stand  and  telescopic  antenna  for  desk  top  use.  6- 
5/1  6"  W  X  1  %■'  H  X  7W  D.  t/odel  BC  590XLT-T  is 
a  similar  version  without  the  800  tulHz.  band  for 
only  $194.95.  Order  your  scanner  from  CEI  today. 

NEW!  Regency®  Products 

(W030-T  Regency  200  ch.  handhela  scanner  ....  $254.95 

FMO20-T  fiegencf  1  00  ch.  handheld  scanner $189.95 

ft4010-T Regency lOchanr el  handheidscanner.  ..S1 14.95 
RieoO'T  Regency  100  channel  mobile  scanner  .  ..$244.95 

P200-T  flesancy  40  Chan  ne  I  CB  (viobile $38.95 

P210-Tfle6iency  40  channel  CB  Mobile ,$56.95 

P220-T  Regency  40  channel  CB  Mobile $79.95 

P300-T  Hepency  40  channel  SSB  CB  Mobile $137.95 

MOO-T  Regency  40  channel  SSB  CB  Base $174.95 

F*R1 1 0-TRegency"  Passport"  sije  radar  detector. ,  .5114.95 
Pfi120-T  Regency  "micro"  size  radar  delector. . .  .$144.95 
MP51OOXL-Tfle(?ency40Gh.  marine  transceiver.  ..SI  39. 95 
MPSSIOXL-Tflestenc/eOCh.  marine1ranscelver..,S159,95 
MP6OOOXL-Tfleger!C/60  Cn.  marine  Iransceiver ...  S209. 95 
MPaoOOXL-T  flegency  handheld  marine  Irans. ...  SI  89.96 

Regency®  RH256B-T 

List  price  S799.9S/CE  price  S299.95/SPECIAL 
f  S  Channet  •  2S  Watt  TrangtiolvBr  •  Priority 

The  Regency  RH256B  is  a sixteen-channel  VH F  land 
mobile  transceiver  designed  to  cover  any  frequency 
between  150  to  162  MHz.  Since  this  radio  is 
synthesized,  no  expensive  crystals  are  needed  to 
store  up  to  1 6  frequencies  withoul  battery  backup. 
All  radios  come  with  CTCSS  tone  and  scanning 
capabilities.  A  monitor  and  night/day  switch  is  also 
standard.  This  transceiver  even  has  a  priority  func- 
tion. The  RH256makesan  ideal  radio  for  any  police 
orfire  department  volunteer  because  of  its  low  cost 
and  high  performance.  A  50  Waff  VHF  150-162 
tvlHz.  version  called  the  RH608B-T  Is  available 
for  $429.95.  A  UHF15  watt,  16  channel  version  of 
this  radio  called  the  RU156B-T  is  also  available 
ancf  covers  450-482  MHz.  but  the  cost  is  $454.95. 


•  ••  Uniden  CB  Radios    ••• 

The  Uniden  line  of  Citizens  Band  Radio  transceivers  is 
sfyled  to  complirrieni  other  mobile  audio  equipment 
Uniden  CB  radios  are  sr>  reliable  that  they  have  a  two 
year  Jimited  warranty.  From  the  feature  pacJ<;ed  PRO 
B10E  to  the  31 OE  fiandheld,  there  is  no  better  Crtijens 
Band  radio  on  the  market  today. 

PRCl310E-TUn:Wen  40  Ch.  PortabIc/t>iObile  CB. .  .SB3.95 
PF1O330E-T  Uniden  40  Ct-..  Remote  mount  CB. .  .3104  95 

PROSOOD-T  Uniden  40  Channel  CB  Mobile S38.95 

KARATE-T  Uniden  40  channel  rescue  radio S53-95 

GRANT-T  Uniden  40  channel  SSB  CB  mobile ....  Si  66.95 
MADISON-T  Uniden  40  channel  SSB  CB  Base  . , .  5244,95 

PC122-T  t/nrfjen  40  channel  SSB  CB  iiobile Sn9.95 

PR0S10XL-T  Uniden  40  channel  CB  Mobile S3B.95 

PRO520XL.T  Uniden  40  channel  CS  Mobile $56.95 

PR0530XL-T  t/BitJe-T  40  channel  CB  Mob^;e $79.95 

PRO5<I0E-T  Uniden  40  channel  CB  Mobile S97.95 

PHO640E-T Uniden 40  channel SSBCB Mobile  ...  S 1 37.95 

PROTtOE-T  Uniden  40  channel  CB  Base $159.95 

PR0810E.T  Un/aen  40  channel  SSB  CB  Base  ..  .$1  74.95 

•••Uniden  Radar  DetBctorsiririf 

Buy  the  finest  Uniden  radar  detectors  from  CEI  today. 

TALK6R-T2  Uniden  talking  radar  delector 3144.95 

RDZ-T  Uniden  visor  mount  radar  detector    $99.95 

RD9.T  Uniden  "Passport"  size  radar  delector St  14.95 

RD9XL-T  Uniden  "micro"  size  radar  detector SI  44.95 

R I526-T  Uniden  visor  mou  nt  radar  detector S54.95 

RD500-T  tiniden  visor  mount  radar  tietector S74.9S 

Bearcat®  200XLT-T2 

List  price  S509.95/CE  price  S239.9S/SPECIAL 
13-Banit,  2O0  CharmBl  •  BOO  MHz.  Handheld 
Soarch  •  Limit  •  Hold  *  Priority  ■  Lockout 

frequency  range:  29-54.  I1B-I74.  106-511,  806-9SS  ff.Hz. 
Excludes  823  9S  75-843,0  f  25  and  $69.9675-894.0125  fJlH;. 
The  Bearcat  200XLT  sets  a  new  standard  for  hand- 
held scanners  in  performance  and  dependability. 
This  tuti  featured  unit  has  200  programmable 
channels  with  10  scanning  banks  and  12  band 
coverage.  If  you  want  a  very  similar  model  without 
the  800  MHz.  band  and  100  channels,  order  the 
BC  1 0OXLT-T  for  only  $189.95.  Includes  antenna, 
carrying  case  with  belt  loop,  ni-cad  battery  pack, 
AC  adapter  and  earphone.  Order  your  scanner  now. 

Bearcat®  800XLTT2 

List  price $549.95/CE  price $239.95/SPECIAL 
12-Band,  40  Channel  •  Ho'crystal  scanner 
Priority  control  •  Search/Scan  •  AC/DC 

Bands:  29-54,  118-174,  406-512,  806-912  IvIHz 
Excludes  823.9»75-849.01 25  and 868.6675-894.0125  MHz. 
The  U niden  800XLT  receives  40  Chan nels  I n  two  ban i^s, 
Scans  1 5  channels  per  second.  Si^eS'A"  x4Vi"  x12V2." 
If  you  do  not  need  the  BOO  (vlHz.  band,  a  similar  model 
called  the  BC210XLT.T  is  available  for  $178.95. 

Bearcat®  145XL-T 

List  prices  189.95/CEprtceS94.95/SPECIAL 
10-Band,  IB  Cftsnrtef  •  Ho-crystal  scanner 
Priority  control  •  Weather  search  *  AC/DC 

Bands:  29-54,  136-174,  406-512  MHz. 
The  Bearcat  145XL  is  a  16  channel,  programmable 
scanner  covering  ten  frequency  t>and5.  The  unit  features 
a  built-in  delay  function  that  adds  a  three  second  delay 
on  all  channels  to  prevent  missed  transmissions.  A 
mobile  version  called  the  BC560XLT-T  featuring  pri- 
ority, weather  search,  channel  lockout  and  more  is 
available  for  S94.95.  CEI's  package  price  includes 
mobile  mounting  bracket  and  mobile  power  cord. 

President®  HR2510-T 

List  price  S499.95/CE  price  $239.95/SPECIAL 
to  Mslor  Mobile  Transceiver  •  Digital  VFO 
Full  Band  Coverage  •  AH-Moda  Operation 
Backllt  liquid  cryatal  display  *  Auto  Squelch 
PIT  •  Preprogrammed  10  KHi.  Channels 
Frequency  Goverase.  28.0000  MHz  10  ?9.e999  MHz. 

ThePres/tfer)(HR£510  Mobile  10  Meter  Transceiver 
made  by  Uniden,  has  everything  you  need  for 
amateur  radio  communications.  Up  to  25  Watt  PEP 
USa/LSB  and  25  Watt  CW  mode.  Noise  Blanker. 
PA  mode.  Digital  VFO.  Built-in  S/RF/MOD/SWR 
meter.  Channel  switch  on  the  microptione,  and 
much  more!  The  HR2510  letsyou  operate  AM,  FM, 
USB,  LSBorCW.  Thedigitallysynthesiiedfrequen- 
cy  control  gives  you  manimum  stability  and  you 
may  choose  either  pre-programmed  1 0  KHz.  chan- 
nel steps,  or  use  the  built-in  VFO  for  steps  dovvn  to 
100  Hz.  There's  afso  RIT  (Receiver  Incremental 
Tuning)  to  give  you  perfectly  tuned  signals.  With 
receive  scanning,  you  can  scan  50  channels  in  any 
one  of  four  band  segments  to  find  out  where  ttie 
action  is.  O'rieryour  HR2510  from  CEI  today. 

NEW!  President^  HR2600-T 

Li&l  price  S599.95/CE  pricfl  $299,95/SPECIAL 
1 0 Mtet^r MobfiB  TranscBiv^r  ■  N^wFoatur&s 

The  new  President  HR2600  Mobile  10  Meter  Trans- 
ceiver is  similar  to  the  f/n/rfe/3  HR2510  but  now  has 
repeater  offsets  (100  KHz.)  and  GTGSS  encode. 


BC760XLT 

800  MHz. 

mobile  scanner 

SPECIAL! 


CIRCLH  121  ON  READER  SERVICE  CARD 


iriri^  Uniden  Cordiess  Toiophonesiritit 

XE750-T  Uni(j$n  Cordless  Phone  with  speaker  .   .  S99.95 

XES50-T  Uniden  Cordless  Phone............ $79.95 

XE300'T  Unidefi  Cordless  Phone $69.95 

ic-k-k  Extended  Service  Cotilr&ct    *  A^  * 

If  you  purchase  a  scanner,  C3,  radaf  detecior  or  cordless 
phone  ^rom  any  store  in  rhe  U-S.  or  Canada  within  the  last  30 
days,  you  can  gel  up  lo  three  years  of  extended  service 
contraci  from  Warran  lech.  This  service  extension  p5an  beg ms 
sft&r  ihe  manufacturer's  warranty  expires.  Warratilech  wjl! 
perform  all  necessary  labor  and  will  not  charge  tor  return 
shipping,  Extended sen^iceconiracts are  not/etundabfeand 
applyofily  10  The  original  purchaser.  A  twa  year  extended  con- 
tract on  a  mobile  or  base  scanner  isS29.99  arrd'hreeyears  is 
S39.99.  For  handheld  scanners.  2  years  is  559.99  and  3 
years  is  S79.99,  For  radaj-detectors,  two  years  is  S29. 99.  For 
CB  radios.  ?  years  is  S39.99.  Forcorotess  phones.  3  years  fs 
SS'^  99.  Order  your  extended  service  conlraci  today. 

OTHEft  ftADlOS  AND  ACCESSORIES 

BC55XLT-T  Bearca!  1 0  channel  scanner  311 4.95 

BC70XLT-T  Searcai  20  channel  scanner 3159.95 

BC1  75XLT-T  Bearcat  1  6  channel  scanner 31 56.95 

R2066-T  Regency  60  channel  scanner 3149.95 

R1 099-T  Regency  45  channel  scanner 3109.95 

TS2-T  RegancY  75  channeJ  scanner 3269,95 

UC102-T  Regency  VHF  2  ch.  I  Watt  traf>sceiver.. .  S1 14.95 

BPSS'T  R&gency  16  amp  reg.  power  supply $179.95 

BP205'T1  Nl-Cad  batt,  pack  for  BC200/BC1 OOXLT.. .  £39.95 

B8-T1.2  V  AANi-Cad  batteries  [set  of  eight) 317.95 

FBE'T  FreQuency  Directory  for  Eastern  US.  A SI  4.95 

FBW-T  Frequency  Directory  for  Wesie  rn  U.  S. A. S 1 4.95 

RFD1  "T  Great  Lakes  Frequency  Directory , .  S1 4.95 

RF02'T  New  England  Frequency  Directory ,  .S14.95 

RFD3'T  Mid  Allan»ic  Frequency  Oireclory £14.95 

RFM'T  Southeast  Frequency  Direcrory  .--,..,..  £14,95 

RFD5-T  N.W  &  Northern  Plains  Frequency  Oir £1  4,95 

ASOT  Airplane  Scanner  Directory , SI 4.95 

SRF-T  Survival  Radio  Frequency  Directory $14.95 

TSG-T  'Top  Secret"  Registry  of  U.S.  Govt  Freq, ...  £1 4.95 

TTC-T  Tune  in  on  telephone  calls 514.95 

CBH-T6ig  CB  HandbOOk/AWl/f  M^Freeband SI 4.95 

"nC'TTechniquesforlnterceptingCommunicaliOtis  ..  .514,95 

RRF'T  Raikoad  Irequency  directory _ .SI 4.95 

EEC-T  E:nb3ssy  4  Espionage  Communications SI 4.95 

CIE-T  Covert  Intelffgence,  Elect.  Eavesdropping  ...514.95 

(MFF-T  Midwest  Federal  Frequency direcloiv .,514.95 

A60'T  Magnet  moun.l  mobite  scanner  a.ntonna, S35.95 

A70-T  8ase  station  scanner  antenna  . . . .    ,  ■ £35.95 

A1  3O0-T  26  WHZ.-1 .3  GHz  Oiscone  antenna $1  09.95 

USAMM-T  Mag  mount  VHF  am.  w/  12  cable £39.95 

USAK-T^'hole  mount  VHF  ant.  w/  17'cablft $35.95 

Add  $4,00  sh  Ipping  for  all  aocessoiies  ordered  at  the  same  lime. 
Add  $12.00  shipping  per  radio  and  $4^00  per  antenna. 

BUY  WITH  CONFIDENCE 

To  gat  the  fsstaat  delivery  from  CEI  of  any  scanner, 
send  or  phone  your  order  directly  to  our  Scanner 
Distribution  Center"  Nitictiigan  residents  please  add  4% 
sales  tax  or  supply  your  tax  I.D.  number.  Written  pur- 
ctiase  orders  are  accepted  from  approved  government 
agencies  and  most  well  rated  firms  at  a  tO%  surcharge 
for  ne!  10  billing.  All  sales  are  subject  to  availabifity, 
acceptance  and  verification.  All  sales  on  accessories 
are  tinai.  Prices,  terms  ar\d  specifications  are  subject  to 
change  witf7out  notice.  Ati  prices  are  in  U.S.  dollars.  Out 
of  stock  itemswili  be  placed  on  bacitorder  automatically 
unless  CEI  is  instructed  differenily.  AS5.00  additional 
handling  tee  will  be  ciiarged  (cr  all  orders  v<itti  a 
mefctiandise  total  under  S50. 00.  Shipments  are  F.O.B. 
CEI  warehouse  in  Ann  Arbor,  Michigan.  No  COD'S. 
Most  items  listed  have  a  manufacturer's  warranty.  Free 
copies  of  warranties  on  these  products  are  available 
by  writing  to  CEI.  Non-cenStied  checks  require  bank 
clearance.  Not  responsibte  for  typographical  errora 

Mail  orders  to;  Communications  Eiectron- 
ics7  Box  1045,  Ann  Arbor,  tsdichigan  48106 
U.S.A.  Add  $1 2.00  perscannerforU.P.S.  ground 
shipping  and  handling  in  the  continental  U.S.A. 
For  Canada,  Puerto  Rico,  Hawaii,  Alaska,  or 
APO/FPO  delivery,  shipping  charges  are  two 
times  continental  U.S.  rates.  If  you  have  a 
Discover,  Visa,  American  Express  or  Master 
Card,  you  may  call  and  place  acredlt  card  order. 
5%  surcharge  for  billing  to  American  Express. 
Order  toll-free  in  the  U.S.  Dial  800-USA-SCAN. 
In  Canada,  dial  800-221-3475.  FAX  anytime, 
dial  31 3-97 1  -6000.  If  you  are  outside  the  U.S. 
or  in  Michigan  dia!  31 3-973-8888,  Order  today. 
Scanner  Oisthbution  Center"  and  CEI  logos  are  trade- 
marks of  Communications  Electronics  Inc. 
Saleasles  iO/l/Sa  -  3/31/90  AD  #100189-1 

Copyrights  1989  Communications  Electronics  Inc. 

For  credit  card  orders  call 

1-800-USA-SCAN 

^^COMMUNICATIONS 
VBI ELECTRONICS  INC. 
Consumer  Products  Division 

P.O.  Box  1045  D  Ann  Arbor,  ri^ichigan4S1 06-1 045  U.S. A, 
For  orders  call  313-973-8888  or  FAX  31  3-971  -6000 


radio  from  the  mike,  just  by  holding  the  but- 
ton down.  The  result  of  that  design  is  shown 
in  Figure  2. 

Circuit  Workings 

The  4001  is  a  CMOS  quad  2  input  NOR 
gate.  On  any  one  gate,  with  either  or  both 
input  high,  the  output  is  low;  with  both  inputs 
low,  the  output  is  high.  .Sections  A  and  B  are 
configured  as  an  astable  multivibrator  to  gen- 
erate the  clock  pulses  needed  to  eliminate  the 
need  to  depress  the  mike  button  for  each 
tuning  increment. 

The  rate  at  which  the  tuning  takes  place 
(clock  frequency)  is  determined  by  the  0. 1  [iF 
capacitor  and  the  470k  resistor.  The  4.7 
megohm  input  resistor  is  generally  10  times 
the  value  of  the  timing  resistor,  and  con- 
tribuies  to  50%  duty  cycle  as  well  as  indepen- 
dence of  the  clock  frequency  from  supply 
voltage  variations.  With  the  values  shown, 
you  get  about  2  pulses  per  second,  apparently 
a  comfortable  tuning  rate.  You 
can  fine  tunc  SSB  signals  without 
overshooting  the  target  frequency 
or  tuning  too  slowly. 

The  output  of  the  multivibrator 
(pin  4)  is  fed  to  pins  12  and  8  of 
the  other  4001  sections,  which 
are  used  as  gated  inverters.  (The 
gating  is  what  we're  after;  the 
inverting  has  no  serious  conse- 
quences for  our  application).  At 
this  point,  the  pulse  train  goes 
nowhere  until  one  of  the  other 
gate  leads  is  grounded  (ultimately 
by  either  the  up  or  down  mike 
button),  [f  the  "up"  mike  button 
is  pressed,  pin  13  of  section  C  is 
grounded,  and  a  pulse  train  is  output  from  pin 
11  through  the  Ik  isolation  resistor  to  the 
white  wire  on  J307,  causing  the  HR2510  to 
increment  one  digit  per  pulse. 

If  tlie  "down"  button  is  pressed,  a  ground 
is  placed  on  pin  9  or  section  D  of  the  4001. 
Also,  the  diode  between  pins  13  and  9  be- 
come forward-biased  and  applies  a  near- 
ground  on  pin  13  of  section  C.  This  causes  a 
puise  train  at  both  pins  10  and  1 1 ,  through  the 
isolation  resistors  and  on  to  the  white  and 
gray  wires  on  J307.  This,  in  turn,  causes  the 
HR25 10  to  decrement  one  digit  per  pulse  for 
as  long  as  the  button  is  held  down.  The  circuit 
is  simple,  but  it  serves  very  well  as  the  inter- 
face to  accomplish  our  purpose. 

Building  (he  Circuit 

My  prototype  was  built  on  a  ponion  of  perf 
board  with  a  pad-per-hole  configuration  pur- 
chased from  Radio  Shack.  The  component 
count  ( 10)  is  so  low.  I  didn't  take  time  to  try  to 
design  and  etch  a  printed  circuit  board.  It  took 
me  half  an  hour  to  build  the  circuit  (see  Photo 
A).  Fabricating  a  PCB  would  have  taken 
longer  than  that. 

Using  the  layout  shown  in  Figure  3,  mount 
the  components.  In  most  cases,  you  can  make 
connections  using  the  extra  length  of  the  com- 
ponent leads.  For  those  of  you  who  are  using 
the  Radio  Shack  circuit  board,  the  Compo- 
nent Mounting  Guide  table  may  help.  After 
placing  the  parts  (as  shown  in  solid  lines),  and 
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Figitre  1.  The  opened  HR25iO.  Front  panel 
faces  down. 
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Figure  2.  Schematic  for  the  mike  tuner  interface,  wiiichfits  into  the 
HR2510. 
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Figure  3.  Parrs  placement  for  the  mike  tuner 
interface. 

tlic  wires  underneath  (in  broken  lines),  make 
the  proper  connections. 

Refer  to  the  pcrfboard  in  Photo  A.  The  Ik 
resistors  between  D8  and  D12  have  leads 
going  into  D8,  then  pulled  up  through  D7  to 
connect  to  the  HR2510.  The  same  goes  for 
the  Ik  resistor  between  E8  and  E12.  Pull  the 
lead  down  through  E7  and  then  back  up 
through  E8.  When  the  circuit  is  built,  cut  off 
the  excess  board  along  row  25  and  column  J. 

Cut  six  12-inch  lengths  of  wire.  Attach  a 
red  wire  to  Al  on  the  circuit  board  (wire  from 
IC  pin  14)  and  a  black  wire  to  A3  on  the 


circuit  board  (wire  to  pin  1  on  the  IC).  These 
are  your  positive  and  negative  supply  leads 
respectively.  Connect  another  wire  to  the  re- 
sistor end  looped  through  D8  and  D7,  and 
another  to  the  resistor  end  looped  through  E8 
and  E7. 

Finally,  carefully  solder  a  wire  to  the 
anode  of  the  diode  (location  B6,  or  even 
better,  the  resistor  lead  at  B5)  and  another  to 
the  cathode  (locarion  F6,  or  even  better,  to 
the  resistor  lead  at  F5).  Temporarily,  set  the 
board  aside. 

Installation 

With  the  front  pane!  facing  you,  and  the 
bottom  cover  facing  up,  (the  side  with  the 
.speaker),  remove  the  four  side  screws  hold- 
ing the  cover.  Careftilly  remove  the  bottom 
cover,  paying  particular  attention  to  the  wires 
still  attached  to  the  speaker  mounted  on  the 
cover. 
I  found  it  convenient  to  unsolder  the  speak- 
er wires  and  set  the  bottom  cover 

aside.  You  can  see  that  there  is 

plenty  of  room  in  the  rear  half  of 
the  radio  for  extra  goodies.  Press 
two  layers  of  double  stick  tape  to 
the  bottotn  of  your  board,  then 
press  it  firmly  onto  the  HR25I0 
circuit  board  in  the  left  rear  cor- 
ner (see  Photo  B). 

Attach  the  six  wires  coming 
from  the  circuit  board  as  follows: 

1 .  The  ground  wire  of  your  cir- 
cuit board  (IC  pin  1,6,7,  etc.)  is 
routed  along  the  left  edge  of  the 
chassis  and  fastened  under  the 
screw  at  point  A,  (Figure  1) 

2.  The  voltage  supply  wire  (IC 
pin  14,  etc.)  is  routed  toward  the  center  and  to 
the  L78M05CV  regulator.  Carefully  solder 
to  the  right  hand  lead  as  shown  in  Figure  1 . 

3.  The  lead  coming  from  location  D7  (the 
resistor  Rl  connected  to  pin  II  of  the  IC)  is 
caretiiliy  routed  down  the  center  and  toward 
the  frequency  knob.  Carefully  solder  to  the 
top  trace  on  the  fretjuency  control  circuit 
board.  This  is  the  trace  with  the  w'hite  wire 
attached  to  it. 

4.  The  lead  coming  from  location  E7  (the 
resistor  R2  connected  to  pin  10  of  the  IC) 
is  carefully  routed  down  the  center  and 
toward  the  frequency  knob  and  soldered  to 
the  next  trace  down  on  the  frequency  control 
circuit  board.  This  trace  has  a  gray  wire 
attached  to  it. 

5 .  Refer  to  Figure  1  and  locate  J30S  with 
the  brown,  orange  and  yellow  wires  attached. 
About  I  inch  from  the  connector,  cut  the 
brown  and  orange  wires.  This  will  allow  easy 
restoration  of  the  HR2510  to  its  original  con- 
figuration. 

6.  Connect  the  wire  coming  from  the 
anode  of  the  diode  on  your  circuit  board 
(location  B6  or  B5)  to  the  longer  brown  lead 
going  into  the  harness  snipped  from  J308. 
Connect  the  wire  coming  from  the  cathode  of 
the  diode  (location  F6  or  F5)  to  the  longer 
orange  lead  going  into  the  harness  snipped 
fromJ308. 

7.  Installation  is  now  complete.  Inspect  all 
wiring  before  applying  power. 


INDUSTRIAL  PRINTER  SALE 
VICTOR  5080 

IDEAL  FOR  IMVOICING,  BUSINESS  FORMS,  PACKET  RADIO. 
TELETYPE,  OR  ANY  HEAVY  PRINTING  APPLICATION.  WHV 
USE  A  GOOD  LETTER  QUALITY  DOTMATRiX  OROAISV  WHEEL 
FOR  PRINTING  INVOICES  AND  FORMS,  MONITOR!  NG  PACKET 
&  RTTY  WHEN  A  HEAVY  DUTY  DOT  MATRIX  PRINTER  IS  ALL 
THAT  IS  NECESSARY? 

■MADE  FOR  ^B^^^'^i  ■80COLUMK-100CPS 

CONTINUOUS  DUTr  ^W^  "      M^  •  FANFOID  OR  ROIL  PAPER 

•  4  INTERFACES  ^   pj^j^ — ^      J  •  fiE-lNHAfllE  RIBSON 

STANDARD:  F  — ^    ~~'_''    M  •HANDLE.S6PARTF0RMS 

PARALLEL  R$-232,  [^^^^^mI  '  COMMERCIALLY  SOLD 

nV.lEEE-dSS  ^^E^^^^l  AT  $1195.00 

NEW  4  FACTORY  SEALED     $109.00 

FOR  MORE  INFORMATION,  OR  TO  ORDER,  PLEASE  CALL 

HORIZON  MANUFACTURING 

1500  MIDWAY  COURT  W1 A 

ELK  GROVE,  ILS0007 

PHONE:  312-439-1234    FAX:  312-439-3799 

ALL  ORDERS  SHIPPED  BY  UPS 
IL  AND  TX  RESIDENTS  INCLUDE  APPLICABLE  SALES  TAX 


Faclory  Authorized  Dealer  &  Service  For 

KENWOOD 

YAESU 

■COM 


Call  Us  For 
Great  Prices  &  Great  Service 


TOLL  FREE  ORDER  LINE    1-S0O-344.3144 

Co^linental  U.S.  S  Texas 


THE 


^Kf^^^^nl 


CENTER 


SALES  AMATEUR  RADIO  SERVICE 


57Ci7AMobud    San  Amonio.Te)i33  76^36    {Sl2>630-eil!) 
FAX  [S12J  S47-BO07 


CHRISTIVLVS  SPECIAL! 
LIMITED  AVAILABILITY! 

A  limited  supply  of  Uniden  2600's  with  RIT 
ON/OFF,  Repeater  splits,  sub  aiidible 
tone,  mike  and  power  cable. 

Cash  price  $284.95 
plus  shipping 

Also  Available: 

Complete  line  of  Uniden  proressionai 

Two-Way  products  at  discount  prices. 


A  X  M  Incorporated       - 

Serving  the  ratiw  amateur  who  needs  more     '^ j 
than  an  amateur  radio. 

1 1791  Loara  Street,  Sufte  B 
Garden  Grove,  CaUrornia  92640  ' 
Tel!  (714)  63S-S«»7  FAX:  (714)  638-9SS6 
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KENWOOD  E3  ICOM.  YAESU 
We  want  to  be  Your  Radio  Store 

Full  Line  at  Amateur  Radio  and  Computer  Interfacing 
a  Accessories.  -  Tim  W7IQY  or  Preben  K7KMZ 


1-800-942-8873 
(801)467-8873 
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CIRCLE  38  Cr<  READER  SERVICE  CARD 


1057  E.  2100  So.  Salt  Lake  City,  Utah  84106 
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Hi  Pro  Repeaters 


MAGGIORE  ELECTRONIC  LAB. 


Manufacturers  of  Quality  Communications  Equipment 


•  Repeaters 

•  Links 

•  Remote  Base 
•VHF,UHF 

•  Receivers 
•Transmitters 
•Antennas 


Hi  Pro  E 


•standard  and 
Computerized 
Controllers 

•Standard  and 
Computerized 
Auto  Patches 

•Duplexers 


EXPANDABLE  REPEATER  SYSTEM 


•  A  NEW  CONCEPT  IN  REPEATER  DESIGN,  THE  Hi  Pro  "E"  IS  AN  EXPANDABLE  REPEATER  WITH  THE  FOLLOWING  FEATURES:  A  BASIC  REPEATER  WHICH  WOULD  IN- 

CLUDE A  COMPLETE  RECEIVER,  TRANSMITTER,  COR,  FRONT  PANEL  CONTROLS  AND  INDICATDRS,  LOCAL  SPEAKER  AND  MIC  JACK  AND  CAPABLE  OF  FUTURE 
EXPANSION.  ALL  HOUSED  IN  AN  EXTREMELY  RUGGED,  ENCLOSED,  19-INCH  RACK  MOUNTABLE  CABINET. 

•  THIS  SYSTEM  CAN  BE  EXPANDED  AT  TIME  OF  PURCHASE  OR  CAN  BE  AN  AFTER-PURCHASE  ADD  ON.  THE  ADD  ONS  ARE— HIGHER  POWER,  110/220  VAC  POWER 

SUPPLY,  IDENTIFIER,  AUTO  PATCH,  OR  COMPUTER  CONTROLLERS.  IN  ADDITION  TD  THESE  ADD  ONS  AN  ADDITIONAL  RECEIVER  AND  TRANSMITTER  CAN  BE 
MOUNTED  INTERNALLY  FOR  USE  AS  CONTROL  LINKS,  REMOTE  BASE  OR  DUAL  BAND  OPERATION,  ETC. 
•  AN  EXTENSION  PANEL  IS  AVAILABLE  FOR  UOCAL  MONITORING  OF  THE  REPEATER  AND  CONTAINS  ALL  NECESSARY  METERING,  STATUS  LIGHTS  AND  INDICATDRS.  ALL 
ADD  ONS  ARE  AVAILJ\BL£  FROM  THE  COMPANY  AND  ARE  COMPLETE  INCLUDING  IhfSTRUCTIONS. 


600  Westtown  Rd. 


MAGGIORE  ELECTRONIC  LAB. 
West  Cfiester,  PA  19382         Phone  (215)  436-6051 


Telex  499  0741  IMELCO 


WRITE  OR  CALL  FOR  OUR  CORAPLETE  CATALOG 
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Testing 

Testing  is  very  simpje.  Turn  on  the  power. 
All  controls  should  work  norm  ally.  Manually 
turning  the  frequency  control  should  increase 
or  decrease  frequency  by  the  increments  se- 
lected by  the  span  button. 

Now  for  the  good  part!  Depress  and  hold 
the  '  'up' '  button  on  the  mike.  The  frequency 
should  slide  effortlessly  up  the  band  at  about 
2  increments  per  second.  Try  the  "down" 
button.  It  should  slide  down  the  band  at  the 
same  rate.  Isn't  this  much  better  than  manual 
tuning? 

If  you  think  that  this  is  good,  wait  until  you 
try  it  while  you're  driving! 

Conclusion 

This  project  is  easy.  With  the  proper  care, 
it  should  go  very  smoothly.  From  start  to 
finish,  it  shotdd  take  about  2  hours.  It's  worth 
the  effon  and  sure  beats  seOing  the  whole  rig 
to  buy  the  upgraded  version. 

If  you're  a  little  squeamish  about  messing 
around  inside  your  rig,  you  can  send  it  to  me 
insured  with  a  check  for  $50,00  to  cover 
parts,  labor,  and  return  shipping,  I'll  be  hap- 
py to  modify  it  and  return  it  within  a  week  of 
when  I  get  it.  Just  remember,  if  it's  in  warran- 
ty, this  mod  will  void  your  warranty. 

Enjoy  the  easy  tuning,  and  see  you  on 
10m!  m 


Carl  A.  Kollar  K3JML,  1202  Gemini  St. , 
Nanticoke  PA  18634. 


Parts  List 

Qty  Description 

Radio  Shack  Part  if 

Price 

2     lOknVaW  resistor 

271-1335 

.39,  pkg.  of  5 

1      lN9l4diode 

276-1 1 22 

.99,  pkg.  of  10 

2     1  kQ  1/4  W  resistor 

271-1321 

.39,  pkg.  of  5 

1      14  pin  IC  socket 

276-1999 

.89 

1      0.1  pF  50  V  capacitor 

272-135 

.59,  pkg.  of  2 

1      470k  V4  W  resistor 

271-1354 

.39,  pkg.  of  5 

1      4.7M  Vi  W  resistor 

Local  TV  repair  shop 

1      4001  CMOS  IC 

276-2401 

.99                                      1 

1      project  board 

276-1 58A 

2.29                                    1 

1      high  bond  double  stick  tape         64-2361 

1.99,  pkg.  of  2 

Component  Mounting  Guide 

on  Radio  Shack  PCB 

Component 

Mounting  Points 

10k  resistor 

B1  to  B5 

10k  resistor 

F1  to  F5 

lN9l4diode 

B6  to  F6 

1  k  resistor 

"D8and07toD12                                   ' 

1  k  resistor 

*E8andE7toE12 

IC  socket,  pins  14  to  8 

A13toQl3 

IC  socket  pins  1  to  7 

A16toG16 

Jumper  wire 

A17toA23 

Jumper  wire 

B23  to  F23 

Jumper  wire 

A1toA12 

0.1  pF  capacitor 

C17toC21 

470k  resistor 

D17toD21 

4.7M  resistor 

E17toE21 

•See  texl 

MISSION  CONSULTING,  INC, 
MISSI(}N  COMMUNICATIONS 

US03  Ahel-Clodme       Suite  500 
HOUSTON.  TEXAS  77C82 


WE  HAVE  EXPANDED  AND  NOW  STR;k 
WANY  'JEW  PRODUCTS,  WE  CARRY: 
HEA,  .ALirCO  AVECO.  AV?  £U.°?LY,  AFHA  DELTA,  .A.NTECO. 
AflRL,  SiB  KSTRUMENTS.  BARKER  S  WiLLlAMSCN,  BENCHER, 
80MAR,  BUTTERNUT.  SEE,  CUSHCRAFT,  COMMUNICATION 
SPECIALISTS,  CflB  RESEARCH,  DAIWA,  DIAMOND,  HENRY, 
HUSTLER,  HAM  RADIO,  INTL  CRYSTAL,  INTL.  WIRING  S  CABLE, 
KAKi-RON!CS.  KACHHA  KENPRO,  KDK,  <LM/HIHAGE.  LUNAR 
LARSON,  MOBLEMARK.  UFJ.  MEUTECH,  NCG.  NVE.  PERIPHEX, 
OST.  RF  INDUSTRIES,  RADIO  PUBLICATIONS.  RADIO  AW. 
CALLBOQK,  SAMSON.  SPI-RO,  SMILEY  ANTENNA,  SANTEC,  3YN. 
TEXTILES,  73MAG,  STANDARD,  TAO,  TEN-TEC,  VALOR,  VECTOR, 
GORDON  WEST,  WELZ.  YAESU,  AND  COM,  (713)  679-7764 
In  house  sen'ice  available.  Telex  1 66872  MCON  UT 

Jusi  vmie.  or  give  us  s  call!  FAX  (71 3|  879-9341 


CIRCLE  187  ON  READER  SERVICE  CARD 


Next  Da  v 


To^ay  &    L 


QSLs 

,      ,  ^"Two-Color 
Kowboy.-  Assoriment 


We  Ship  SexWw/    2M  Uay  ASAf 

100      

I<Kl 


SOD 
IMD 


',»S  S;4.9J 

i,W  S34.9S 

1.95  SU.9S 

SS4.if  SJ9.9.' 

599.95  S«9.9! 


S19.9S 
S29.95 
S39.95 
S44.95 
S79.95 
iL- 


AntennasWest  ^'^if'SM^^ifm::^^^^: 
^  (801'1  373-8J25       Bo:;  ;00«2-S.  Fravo  UT  mm 


CIRCLE  89  OK  READER  SERVICE  CARD 
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HEWLETT  PACKARD 
SIGNAL  GENERATOR 


HP-606A     10kHz-65MH2 


$200. 


Rebuilt  and  in  Original 
Government  Package 

Limited  Quantity-ORDEFI  TODAY 


N.E.  LITSCHE 

P.O.  Box  191 

Canandaigua,  NY  14424-0191 

716-394-9099  71 6-394-01 48 

FAX  716-394-8329 


NEW  ONLINE  CALL  DIRECTORY 

Our  new  HA!\ACALL  service  gives  you 
494,114+ Hams,  via  your  computer. 
S29.95  per  year —  unlimited  use' 

BUCKMASTER  PUBLISHING 

Mineral,  Virginia  23117 
703: 894-5777         800: 282-5628        ^ 

CIRCLE  170  ON  READER  SERVICE  CARD 


COMTELCO 


INDUSTRIES 


w 


L 


C<"  144 -450  MHz 

MAGNET  MOUNT 

1/4  Wave  Antenna 

c 

144 '450  MHz 

TRUNK  LIP  MOUNT 

with  Removable  Irt  Wave  Antenna 

Each  supplieif  Willi  12  H.  of  RG  58U  Coatmiactwice 
ol  BNCof  PL  2S9  Connector.  150  Wat!  Poner  Handing 
Capaity  Frequency Siinrrjngtfial  ndjiK. 

1-800-634-4622 
1-312-790-9894 

{In  Illinois) 

COMTELCO  INDUSTRIES  INC. 
P.O.  Bo:[  681429,  Schaimburg,  L60168 


^^SL— 


CIRCLE  15  ON  READER  SERVICE  CARD 


DEN-TRONICS 

Amateur  Radio  &  Computers 

GIOJOilindRoid-Fluihlna,  Ml  i&iSa 

(313)  559-1778  ifiAGCHEW 

(Ml  Raildtnca) 

(300)  722-S4S8/(aM)  PAC-KITT 

(Ord»rUn») 


'Looking  for  the  best  deal' 


Specializing 


Kantronics  and  AEA  Products 

Terminal  programs  tor  popular  com  pule  fs 


CIRCLE  103  ON  READER  SERVICE  CARD 


WE  SHIP  WOnLDWIDE 


Barry  Electronics  Corp. 

^  WORLD  WIDE  AMATEUR  RADIO  SINCE  1950    I 


Your  one  source  for  all  Radio  Equipment! 


5^ 


For  the  best  buys  in  town  call: 
212-925-7000 

Los  Precios  Mas  Bajos  en  Nueva  York 

WE  SHIP  WORLDWIDE! 


bashy  [Liciaotiift 


KITTY  SAYS:  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK. 

Saturday  &  Sunday  10  to  5  P.M. 

Monday-Friday  9  to  6:30  PM  Thurs.  to  8  PM 
Come  to  Barry's  for  the  best  buys  in  town. 


ONV  Safety 
belts-ln  stock 


Gobble  Up  Our  Thanksgiving  Savings 

SEE  You  November  12th— Radio  Cen- 
tral's HAMEXPO  '89,  Selden,  NY 

KENWOOD 


IICOM 

IC-fl71A,  751A,  781,  28A'H,  38A,  4SA,  HiCio2li. 
fl-7000,  IC-765,  IC-375A,  275A(H,  3210A, 
475A'H,  735,  IC-901 ,  iC-228H,  IC725,  IC-2400A 


FT-767GX,  FT-757GXII,  Fn--747GX, 
FRG-8800,  FT-736R,  FRG-9600,  FT-1020, 
FT-4700RH,  FT212/712RH,  FT-470 


YAESU 
FT-23/73/33 
FT41 1-811 
FTC-1903/1123| 


r&440S/AT,  R-5(M0.  R-ZOOO,  TS-940  S/AT,  TM 
231A/431A,  TM-ZS70A/50A/30A.  TH-7SIA.  Ken- 
ivood  Service  Repair,  TM  731A,  TS-7n/aiIA, 
TM3530A,  TH205AT,  TH215A,  TM-631A,  TU- 
331  A,  TS1 40S.  TS680S.  BZ-1 .  TS-790A. 


BudwgANT.PioducIs 

NEL-TEO<  DVK-100  Digital  Voice  Keyer 

FLUKE77,E3,8S,e7Multime1»s 

Media  Mentors- 
Amateur  Radio  Course 

VoCom/Mirage/Alinco 

Tokyo  Hy-Pow/er/TE  SYSTEMS 

Amplifiers  & 

5/8XHT  Gain 

Antennas  IN  STOCK 


Landmobily  HT'? 
ICOM:Uie.HI6,VI00,U4D0 
MAKON,  MOTOflOUi. 
YAESU:  FTH  2005S007 
UNIDEN.  REGGNCV.  KING, 
MARINE  iCOM:  MS.  W56,  M700 
AVIATION  rCOM:  ABO  HT.,  TAD 


PATCH 

CES-Simplex  Autopalch  510-SA  Will  Palcfi 
FM  Transceiver  To  Your  Teleplione  Great  For 
Telephone  Calls  From  Mobile  To  Base.  Simpio 
ToUse.SlOSAySDI-SO 


PRIVATE  PATCH  V  Duplex  8000 

TUNERS  STOCKED: 
NYE  MBV-A  3  Klllowatt  Tuner 


TM-75AT 


ALINCO 
DJ-500T,  DR-110T 


MICROLOG-ART  1 ,  Air  Disk, 
SWL,  Morse  Coach 


Computer  Interfaces 
Stocked:  MFJ-1270B, 

MFJ-1274,  MFJ-1 234,  AEA 
PK-88,  MFJ-1278,  PK-232 
W/FAX 


COMUERCIAL 

FfiEQUENCT 

«HAM 

COUNTERS: 

REPEATERS 

1MH2-1.3GH2 

STOCKED. 

WRrrE  ran 

QUOTES 

Kantronics 

KAM,  KPC 

KPC  24C0,  KPC  IV, 


MOTOROLA  AUTHORIZED  DEALER 
KACHINA  COMMUNICATIONS  DEALER 


Prolessional 

Soldering 

Station 

4S  Watts 

S79 


METRON 

KWMF  Mobile 

Amplifier 

Stocked 


AH  900  Hand  Held  Scanner  100 
ch.  Covers  27-54,  108-174, 
403-512,800-950 MH2 


Alptia  Delta 
Products 
Stocked 


AEA  144  MHz 
AEA  220  MHz 
AEA  440  MHz 
ANTENNAS 


EIMAC 
3-500Z 
572B.  6JS6C 
12BY7A  & 
6146B 

BIRD 
attmeters  4 
Elements    f^ 
In  Stock       ~' 


AUTHORIZED 

SONY 

DEALER 

DIGITAL  FREQUENCY  COUNTERS 
OPTOELECTRONICS  model  T  300  H/A.  0- 1 3O0MHz 
2210  H.  0-2200  MHz 

Long-range  Wireless 
Telephone  for  export  in  stock 


BENCHER  PADDLES. 

BALUNS,  LOW  PASS  FILTERS 

IN  STOCK 


SHORTWAVE  RECEIVERS 
STOCKED 


Ten-Tec 
Tuner  238 


t>'  t 


Radios  for  Business, 
Gov't,  2-way,  etc. 
Stocked  &  serviced, 
call  lor  great  prices! 


COMET  ANTENNAS 
STOCKED 


HEIL 

EQUIPMENT 
IN  STOCK 


SANGEAN  Portable  Shortwave  Radios 


MIRAGE  AMPLIFIERS 

ASTRON  POWER  SUPPLIES 

Belden  Wire  &  Cable,  Int'l  Wire 

OPTO  KEYERS  STOCKED 


New  TEN-TEC 
Corsair  II,  PARAGON, 

OFi/lNI  V 


Hy-Gain  Towers   r 
S  Antennas,  and  f,. 
Rotors  will  be 
stripped  direct  lo 
you  FREE  of 
stlippingcDST. 


IfX  Towers,  Antennas. 

f^^lobite  Radio  mounts 

stocked.  Call. 


AMERITRON  AUTHORIZED  DEALER 


MAIL  ALL  ORDERS  TO:  BARRY  ELECTRONICS  CORP.,  512  BROADWAY,  NEW  YORK  CITY,  NY  10012  (FOUR  BLOCKS  NORTH  OF  CANAL  ST.) 


Imoiw  Vork  nitu*«     LARGEST  STOCKING  HAM  DEALER 

■  ncvw     lUIK    Wliy    »     rOMPI  ETE  REPAIR  I  AR  nu  PRPIUI<« 


COMPLETE  REPAIR  LAB  ON  PREMISES 


"Aqui  Se  Habia  Espanol" 

BARRY  INTERNATIONAL  TELEX  12-7670 
fi/IERCHANDiSE  TAKEN  ON  CONSIGNMENT 
FOR  TOP  PRICES 

fi^onday-Ffiday  9  A.M.  to  6:30  P.M.       Thursday  lo  8  P.M. 
Saturday  i  Sunday  10  AM.  to  5  P.lul.  (Free  Parldng) 

IRT/LEX-"Sprlng  SI,  Station".  Subways:  BMT- 
■■Prince  St,  Station".  IND-"F"  Train-Bwy  Station" 
Bus:  Broadway  #6  lo  Spring  St.  Path-9th  St./6tti  Ave, 
Station. 


COMMERCIAL  RADIOS 
STOCKED:  ICOM,  Motoro- 
la. MAXON,  Standard. 
Yaesu.  We  ser\re  munici- 
palities, businesses.  Civil 
Defense,  etc.  Portables, 
mobiles,  bases,  re- 
peaters... 


ALL 
SALES 
FINAL 


We  Stock:  AEA,  ARRL,  Alinco,  Ameco,  Ameritron,  Antenna  Specialists, 
Astalfc,  Astron,  B&K,  BaW,  Senctter,  Bird,  Butternu),  CDE,  CES,  Cushcraft, 
Daiwa,  Eimac,  Henry,  Hell,  Hustler,  Hy-Gain,  Icorti,  KLM,  Kanrronics,  Larsen, 
MJF,  J.W.  Miller,  Mirage,  Nye,  Palomar,  RF  Products,  Saxton,  Shure, 
Tempo,  Ten-Tec,  TUBES,  Yaesu,  Vibroplex,  Duplexers,  Repeaters,  Scan- 
ners, Radio  Publicatiorjs,  Uniden,  Kenwood,  Maxon,  RFC. 

WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 
HAM  DEALER  (NQUIRES  INVITED    PHONE  IN  YOUR  ORDERS  8E  REll^BUHSED 
COMMERCIAL  RADIOS  ctoclivd  «  ••rvlcad  on  pr«mJ««. 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 
Export  Orders  Shipped  Immediately.  TELEX  1  2-7070 


FAX:  212-925-7001 


CIRCLE  41  0«  READER  SERVICE  CARD 


Number  1 3  on  your  Feedback  card 


Three-In-One 
Antenna  Tuner 

Matches  virtually  any  random  wire! 

by  J.  Frank  Brumbaugh  KB4ZGC 


Operating  your  rig  on  Field  Day.  or 
under  severe  conditions  following  a 
natural  disaster,  often  requires  using  less  than 
optimum  antennas.  Tuning  these  antennas  of 
unknown  characteristics  may  be  more  tfian 
your  present  antenna  tuner  can  handle,  and 
result  in  too  high  a  standing  wave  ratio 
(SWR),  a  condition  solid  state  rigs  abhor. 

Because  Field  Day  and  emergency  opera- 
tion is  usually  low  power,  you  can  put  togeth- 
er this  tuner  from  parts  in  most  junk  boxes. 
Assuming  a  maximum  of  approximately  50 
watts  output,  the  capacitors  can  be  anything 
from  100  pF  to  365  pF  broadcast  receiver 
types.  The  inductance  is  a  tapped  coil,  and 
may  be  a  piece  of  miniductor,  a  toroid  such  as 
a  T106-2,  or  a  surplus  rotary  inductor.  For 
such  low  power,  standard  or  miniature  wafer 
switches  work  fine. 

Antenna  Tuner  Circuits 

To  make  this  tuner  as  versatile  as  possible, 
yet  simple  to  construct  from  junk  box  parts,  I 
included  tliree  standard  antenna  tuning  cir- 
cuits capable  of  handling  just  about  any  odd 
piece  of  wire  you  may  have  to  use,  as  well  as 
more  standard  antennas.  A  4P3-position 
wafer  switch  chooses  each  of  the  three  tuner 
circuits  available.  These  are  designated  A,  B, 
and  C,  as  illustrated  in  Figure  1. 

Circuit  A  will  tune  random  wires  with 
a  relatively  high  impedance  at  the  input.  Cir- 
cuit B  tunes  random  wires  with  a  low 
impedance  input,  such  as  a  quarter-wave- 
length at  the  operating  frequency.  Circuit  C  is 


T > 


CIRCUIT  e)- 


-^ — LI^X^ 


ClHCLilT  C  > i|^ 


-^^^ 


Photo  A.   From  panel  of  the  three-in-one 
tuner. 
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Figure  1 . 
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Photo  B.  Back  panel  and  bottom  inside  view 
of  the  three-in-one  tuner.  Wire  lengths  are  not 
critical,  since  the  tuner  handles  only  HF  fre- 
quencies. 

the  standard  T-configuration  used  in  many 
commercial  antenna  tuners.  It  will  feed  coax 
feeders,  twinlead.  or  single  wires  of  a  wide 
range  of  impedances. 

Figure  2  shows  the  tuner  circuit.  Switch 
S,  is  a  4P3 -posit ion  miniature  wafer  switch 
which  chooses  the  tuner  circuit  required 
by  the  antenna.  Ci  is  active  only  in  circuits 
B  and  C.  C,  is  active  only  in  circuits  A 
and  C.  The  tapped  coil  is  acti\'e  in  all  three 
circuits. 

Operation 

Working  the  tuner  couldn't  be  simpler. 
One  of  the  three  available  circuits  will  tune 
just  about  anything  in  the  nature  of  an  antenna 
you  happen  to  want  to  use.  Simply  set  the 
capacitor(s)  at  midrange,  choose  the  tuner 
circuit  you  think  will  give  the  best  results, 
apply  power,  and  adjust  the  coil  tap  switch  Sj 
and  capacitor(s)  for  minimum  SWR.  If  you 
cannot  reduce  SWR  to  less  than  2;1,  try  a 
different  circuit  with  Si  and  retune  as  de- 
scribed above,  Just  take  care  to  never  switch 


ii  with  RF  applied  to  the  tuner,  except  for  the 
coil  tap  switch. 

Parts 

Although  most  hams  will  probably  have  all 
the  parts  necessary  in  their  junk  boxes,  for 
those  who  may  need  something,  I  suggest 
swapping  with  another  ham,  or  visiting  flea 
markets  or  hamfests. 

Tuning  capacitors  are  available  from: 
Small  Parts  Center,  6818  Meese  Drive, 
Lansi  ng  MI  489 1 1 ;  Fair  Radio  Sales ,  PO  Box 
1105,  Lima  OH  45802;  and  BCD  Electro,  PO 
Box  830119,  Richardson  TX  75083.  Other 
mailorder  dealers  carry  them  at  reasonable 
prices.  T 106-2  toroids  are  available  from 
Small  Parts  Center,  and  from  Amidon  Asso- 
ciates, 12033  Otsego  St.,  North  Hollywood 
CA  91607.  Wafer  switches  are  available 
from  these  sources  and  many  others. 

You  can  construct  this  tuner  in  just  a  few 
hours.  You  don't  have  to  build  it  in  a  box,  but 
you  can.  Cabinets  which  accomodate  this 
tuner  are  readily  available  from  Radio  Shack 
and  a  few  surplus  dealers,  siich  as  Fair  Radio 
Sales.  Because  the  capacitor  rotors  must  be 
insulated  from  ground,  you  may  wish  to  con- 
struct it  on  a  wood  or  Masonite  panel.  If  you 
do  much  experimenting  with  antennas,  you 
will  find  this  tuner  extremely  handy.  And  it 
will  be  priceless  on  your  next  Field  Day  out- 
ing as  well  as  serving  under  adverse  condi- 
tions in  emergencies.  Q 

J.  Frank  Brumbaugh  KB4ZGC,  82  Liddell 
Street,  Buffalo  NY  14212-1824. 


Figure  2.  Three-in-One  aiuenna  tuner  sche- 
matic. This  circuit  combines  the  three  circuits 
of  Figure  1. 


BEST 

SIMPLEX  PATCH 
AVAILABLE 


;:.-i^^^^!f^!^^|i 


-^^^iii.^^-^--- 


VCS-2100 

VOX  CONTROLLED 

SAMPLING 

INTERCONNECT 

The  Interconnect  Specialists  Inc.  (IS!), 
VCS-2100,  uses  a  combination  of  VOX  con- 
trol from  telephone  line  audio,  and  sampling 
of  receiver  noise,  to  achieve  the  optimum 
control  method  for  a  simplex  interconnect.  No 
sampling  interruptions  occur  during  normal 
conversation.  Turn-a-round  beeps  make 
operation  very  smooth  and  easy. 

The  VCS-2100  features  the  ISI  exclusive, 
Automatic  Setup.  This  feature  eliminates  the 
trial  and  error  method  of  sample  window 
setup.  Our  Quick  Start  Set-up  procedure  gets 
the  VCS-2100  up  and  running,  without  com- 
plicated programming.  The  VCS-2100  is 
superior  to  any  other  Interconnect  in  its  price 
range.  It  is  a  plug-in  replacement  for  the 
popular  510SA  Smart  Patch. 


IIUTERCOIMIMECT 
SPECIALISTS  IIMC. 


FEATURES: 

•  AUTOMATIC  SET-UP 

Automatically  sets  the  sample  window  for  your 
transceiver.  No  more  trial  and  error. 

•  TURN-A-ROUND  BEEPS 

Sends  beep  to  telephone  line,  and  to  mobile 
indicating  it's  their  turn  to  talk. 

•  USER  PROGRAMMABLE  CW  ID 

CW  ID  can  be  programmed  using  DTMF.  ID 
can  be  programmed  to  be  sent  at  the  beginn- 
ing, the  end,  both,  or  not  at  all. 

•  AUTOMATIC  BUSY  DISCONNECT 
Automatically  disconnects  if  the  telephone 
number  dialed  is  busy. 

•  HOOK-FLASH 

Used  to  make  a  second  call  without 
disconnecting  and  re-connecting.  Also  can  be 
used  for  phone  company  services  which  use 
Hook-flash. 

•  CALL  WAITING 

If  a  mobile  call  Is  attempted  and  the  line  is  in 
use,  a  beep  is  sent  to  the  phone  line  indicating 
that  the  mobile  wants  to  make  a  call.  Then 
when  the  line  becomes  available,  a  ring-out  is 
transmitted  to  the  mobile. 

•  RING-OUT  (REVERSE  PATCH) 

Can  be  programmed  to  ring-out  one  time,  on 
each  ring,  or  not  at  all,  when  the  line  rings. 

•  SINGLE  OR  MULTI  DIGIT  CODES 
Connect  or  disconnect  codes  can  be  single  * 
and  #,  or  *  and  #  plus  two  digits. 

•  CALL  LIMIT  TIMER 

Can  be  set  for  3,  4,  or  5  minutes,  or  disabled. 
Can  be  programmed  to  reset  with  *. 

•  MOBILE  ACTIVITY  TIMER 

Causes  disconnect  if  mobile  drives  out  of 
range.  Can  be  set  to  30,  45, 60,  or  90  seconds. 

•  TOLL  RESTRICT 

The  first  digit  dialed  cannot  be  a  "1"  or  a  "0". 
Rearms  after  dialing  is  complete. 

•  PHONE  LINE  IN  USE  INHIBIT 

Prevents  interrupting  a  call  when  the  patch 
shares  the  telephone  line  with  a  telephone. 

•  TOLL  RESTRICT  DEFEAT  CODE 

A  special  programmable  code  allows  toll  calls. 
Also  allows  access  to  line,  even  if  line  is  In  use. 

•  TONE  OR  PULSE  DIALING 

Switch  programmable  for  Tone  or  Pulse  dial- 
ing. Pulse  dialing  can  be  used  on  a  tone  line. 

•  HALF  DUPLEX  MODE 

The  VCS-2100  can  be  used  as  a  repeater  inter- 
connect in  this  mode. 


Kenwood  Compatability  with  VCS-2100. 
AH  connections,  required  for  Installatldn 
are  available  at  the  MlC.  connector  on  rnost 
late  model  Kenwood  Transceivers.  Interface 
cables  are  available  f^m  i.S.i. 


1215  N.  CR  427,  Suite  105  •  Longwood,  FL  32750 
PHONE  407-332-0533  •  TOLL  FREE  800-633-3750 


CIRCLE  100  on  READER  SERVICE  CARD 


NEW  HI-PASS  TVI  FILTERS: 

100%  Guaranteed,  Use  linear 
anything  with  no  trace  of  TVI. 
(Not  one  refund  ever  requested.) 


S22.95  for  Model  BX 

$1 7.95  for  Model  CX  (for  the  neighbors) 

Also. .  .Effective  phone  filters— Si  6.95 

TCE  LABS  I 

5818  Sun  Ridge,  San  Antonio,  TX  78247   | 
(51 2)  656-3635  or  Order  Toll  Free     ' 

1-800-KILLTVI  I 

Texas  Residnnta  add  &°/a  TAX | 
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THE  RF  CONNECTION 

"SPECIALIST  IN  RF  CONNECTORS  AND  COAX" 

Part  No.                            Description  Prioe 

PL-259/USA           UHF  Mil ■:■  Phenolic,  USA  made  S  .70 

83  ISP  1050         PL-26y:-iii'noiic,  Aniphenol  .89 

S3-S22                  PL-SSS  Vftofl,  Amphe.iol  1.75 

PL.259fST              UHF Willi- s.lverTedon,  USA  1.50 

UG-173                  Reducer  tor  fiG-5S  .20 

UG-176                  Reducer  for  RG-SS  4  MINI  a  .20 


ug-2id;u 

N  Male  RG-S,  2 13,  214.  Delia 

3.25 

U&21B/U 

NMalBRG-8, 213, 214. Kings 

5.00 

9913;PiN 

N  Male  Pin  for  99  13. 9086. 82 14 

IH5lJG-21DyU4UG-21B/UN-s 

1.50 

UG.21D/9913 

N  Male  for  RG-8  wi*  991 3  Pin 

3.95 

UG-21Bra913 

N  Male  for  RG-8  with  99 13  Pin 

5.75 

UG-146Al'LI 

N,VIaletoSQ-239,  refionUSA 

6.00 

UG-83B/U 

N  Female  to  PL-25g,  Teflon  USA 

6.00 

"THIS  LIST  REPRESENTS  ONLY  A 
FRACTION  OF  OUR  HUGE  tNVENTORV 

THE  R.F.  CONNECTION 

213  North  Frederick  Ave.  #11 

Gaithersburg,  MD  20877 

(301)840-5477 

PHICES  DO  NOT  INCLUDE  SHIPPING 

PRICES  SUBJECT  TO  CHAWGE 

VISA.  MASTERCARD.  ADD  4% 

UPS  C.O.D.  ADD  S3.0Q  PER  ORDER 


CIRCLE  1 15  ON  READER  SERVICE  CARD 


Monitor  More! 


Universal  M-7000 

COMMUNICATIONS  TERMINAL 


*CW  •Baudot  •SitorA 

•SitorB  •TDM-Moore  •FDM 

•ASCli  Low  •ASCII  High  •Literal 

•Bi!  Inversion  *Var.  Speed  •DaSabit 

•FAXAt«i/FM  •Pacliet  •Diversity 

"niismililary-grade  surveillance  decoder  offers 
Ihe  ullimate  in  sophisiicaiion  and  performance 
for  the  serious  teletype  listttncr.  No  computer 
required.  Too  many  feaiures  to  lisl  here.  Write 
for    complete  technical  specifications.  From 

5^^^^^"^'     Universal  Radio~ 

1280  Aids  Drive  Dept  73 
Reynoldsburg,  OH  43068 
Toll  Free:  800  431-3939 
In  Ohio:  614  866-4267 


Huge  70  Page 
SWL  Catalog 
Available  for 
SI  Refundable 


Number  1 4  on  your  Feedback  card 


73  Review 


by  Larry  R.  Antonuk  WBPRJtT 


Elenco  AC  Adapter 

Put  your  elec-tech  knowledge  to  better  use 
around  the  house. 


Elenco  ElGclronics,  Inc. 

1 50  W.  Carpenter  Ave. 

V\/heelinglL  60090 

Phone:(312)541-3800 

Price  Class:  $32 


The  FCC  doesn't  issue  i(,  t)ut  somewhere 
between  Tech  and  General  most  hams 
get  a  "Mr.  Fixit"  license.  Like  the  old  commer- 
cial ticket,  this  license  has  various  endorse- 
ments—ranging from  "Fiashlights  and  Floor- 
lamps" alt  the  way  up  to  the  coveted 
"Anylliing  That  Plugs  Into  The  Wall." 

Luckily,  most  of  us  have  the  basics.  A  me- 
ter's a  meter,  and  the  'scope  that  fixes  your 
packet  rig  works  just  as  wed  on  an  AM/FM  car 
radio.  But  what  about  some  of  the  more  me- 
chanical stuff?  Can  I  fix  a  washing  machine 
with  an  oscilloscope? 

No,  not  really.  You  don't  need  to.  As  it  turns 
out,  most  of  the  professionals  who  do  home 
appliance  repair  use  just  a  few  instruments:  A 
DVM,  a  test  fixture  or  two  for  specialized  cas- 
es, and  an  AC  current  probe. 

The  Essential  Tool— Affordable 

A  what?  A  current  probe.  A  current  probe 
is  simply  a  device  that  measures  AC  current. 
Most  of  us  are  familiar  with  current  measure- 
ments— you  open  one  side  of  the  circuit,  insert 
your  meter,  and  power  up.  Unfortunately, 
spreading  wires  on  the  floor  in  series  with  your 
meter  isn't  always  practica!  when  dealing 
with  120  or  240  VAC,  In  addition,  most  meters 
have  a  maximum  input  of  ten  amps,  mak- 
ing them  unsuitable  for  most  major  appli- 
ances. The  current  probe  was  developed 
with  the  idea  of  reading  current  in  the  range 
nf  one  hundred  amps  or  so,  with  the  bene- 
fit of  not  needing  to  break  one  leg  of  the 
circuit. 

Until  recently,  clamp-on  current  probes 
have  always  been  expensive.  Several  months 
ago,  however,  I  came  across  the  newly  re- 
leased ST'265  AC  Clamp-On  Current  Adapter 
from  Elenco.  This  device,  which  performs  pre- 
cision current  measurements  from  0  to  1000 
amperes  at  60  Hz,  retails  for  under  $35.  The 
low  price  reflects  the  fact  that  the  unit  is  an 
adapter,  not  a  complete  unit  in  itseSf.  Just  plug 
the  ST-265  into  any  high  impedance  DVM, 
switch  to  a  millivolt  scale,  and  read  the  current 
directly  from  the  display  (one  millivolt  equals 
one  amp).  The  Current  Adapter  has  a  basic 
accuracy  o1 2.5%  of  the  reading,  ±  4  digits.  (If 
precise  accuracy  is  necessary,  note  that  the 
accuracy  of  your  DVM  needs  to  be  figured  in 
as  well.) 


Using  the  Current  Probe 

Putting  the  ST-265  to  work  couldn't  be  sim- 
pler. You  don't  need  to  physically  connect  it  to 
a  conductor  to  measure  the  current  passing 
through  it.  It  senses  the  current  flow  by  induc- 
tion. This  means  you  don't  have  to  go  through 
the  hassle  of  trying  to  place  the  probe  on  a 
connection  point  (often  recessed  to  keep  it 
away  from  straying  fingers),  or  stripping  off 
conductor  insulation  and  taping  it  over  after 
measuring. 

For  instance,  in  the  case  of  a  stalled  wash- 
ing machine  motor,  you  clamp  the  Adapter 
around  one  of  the  power  leads  and  read  the 
current.  IWechanically  disconnecting  the  mo- 
tor from  the  transmission  and  taking  another 
reading  will  indicate  either  a  defective  trans- 
mission or  a  defect  in  the  motor,  such  as  a 
shorted  winding  or  dry  bearings.  Once  things 
are  corrected,  you  can  easily  check  the  start 
and  run  currents.  Consider  an  intermittent  cir- 
cuit breaker  in  the  house  wiring.  Is  the  breaker 
bad,  or  is  the  load  approaching  the  rating  of 
the  breaker?  The  ST-265  can  teli  you  in  a 
second.  How  much  does  it  cost  to  run  that 
kilowatt  amplifier?  Just  measure  the  current, 
convert  to  power,  find  out  the  local  electrical 
rates,  and,  well,  uh, . .  .  never  mind. 

Addictive 

Perhaps  the  only  drawback  to  the  ST-265 
Current  Adapter  is  that  it  can  be  too  much 
fun  to  use.  The  tech  is  often  seen  running 
around  the  house  with  his  Current  Adapter 
and  calculator,  saying  things  like:  "Hey!  Turn 
that  off!  Don't  you  know  that  hair  dryer  costs 
10.277  cents  per  hour  to  run??  Go  watch 
TV!  That's  only  2.345  cents!!"  After  a  couple 
of  nights  of  this,  the  family  firmly  escorts 
the  would-be  technician  downstairs  to  his 
shop. 

"And  while  you're  down  there,  take  a  look  at 
that  broken  washing  machine!"  Bi 


Larry  Antonuk  WB9RRT  has  written  numer- 
ous reviews  on  test  equipment  and  electronics 
books  for  73  Ivlagazine.  He  currently  works 
as  a  project  manager  for  aland  mobile  service 
shop  in  Keene,  New  Hampshire.  He  enjoys 
tiome-brew  projects,  experimentation,  and 
instrumentation.  Contact  him  at  PO  Box  452, 
Marlborough  NH  03455. 
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Satellite  Tracking 

with  your  PC  and  the  Kansas  City  Tracker  fir*  Tuner 


The  Kansas  City  Tracker  Is  a  hardware  and  soflware  package  that  connects  between  your  rotor  controller  and  an  IBM  XT,  AT,  or 
clone.  It  controls  your  antenna  array,  letting  your  PC  track  any  satellitt-!  or  orbital  body.  The  Kansas  Cit?  Tracker  hardware 
consists  of  a  half-si^o  interface  card  that  plugs  into  your  PC.  It  can  be  connected  directly  to  Kenpro  5400A/5600A  or  Yaesu 
G5400B/G5600B  rotor  controllers.  It  can  be  connected  toother  rotor  assemblies  using  our  Rotor  Interface  Option. 

The  Kansas  City  Tuner  Option  provides  automatic  doppler-shift  compensation  for  digital  satellite  work.  The  Tuner  is  compjitibie 
with  most  rigs  mclurfing  Yaesu,  Kenwood,  and  !COM.  It  controls  your  radio  thru  the  radios  serial  coir>puter  port  (if  present)  or  through 
the  radio's  up/down  niic-click  interface.  The  Kansas  City  Tuner  Option  is  perfect  for  low-orbit  digital  satellites  like  the  NOAA  and 
Microsat  saietlltes 

The  Kansas  City  Tracker  and  Tuner  include  custom  serial  interfaces  and  do  not  use  your  computer's  valuable  COMIVl  ports  The 
software  runs  in  your  PC's  "spare  time,"  letting  you  run  other  programs  at  the  same  time 

The  Kansas  City  Tracker  and  Tuner  programs  are  "Terminate-and-Stav-Resident"  programs  that  attach  themselves  to  DOS  and 
disappear.  You  can  run  other  DOS  programs  whife  your  antenna  tracks  its  target  and  your  radios  are  tuned  under  computer  conirof 
T-.is  unique  feature  is  especially  useful  for  digital  satellite  work,  a  communications  program  like  PROCOMIV:  can  be  run  while  the  PC 
a  ;-ns  your  antennas  and  tunes  your  radios  in  us  spare  time.  Status  pop-up  windows  allow  the  user  to  review  and  change  current  and 
Lpcominc  radio  and  antenna  parameters  The  KC  Tracker  is  coripai.ble  with  DOS  2  00  or  higher. 

Satellite  and  £ME  Work  The  Kansas  City  Tracker  and  Tuner  packages  include  the 

The  Btansas  City  Tracker  and  Kansas  City  Tuner  are  fully  ^'^  interface  card,  interface  connector,  software  diskette,  and 

compatible  with  N4HY's  QUIKTRAK  and  with  Silicon  Solution's  instructions.  Each  Kansas  City  unit  carries  a  one  year  warranty. 

GRAFTRAK.  These  programs  can  be  used  to  load  the  Kansas  ,  |^^  ^^.^^^^^  ^^^^_^^^  ^^^  ^^^  Yaesu/Kenpro 

City  Trackers  tables  with  more  than  50  satellite  passes.  5400A/5600A  controller    5189 

DX,  Contests,  and  Nets  •  Interface  cable  for  Yaesu/Kenpro 

Working  DX  or  contests  and  need  three  hands?  Use  the  Kansas  5400A/5600A    5   19 

City  Tracker  pop-up  to  work  your  antenna  rotor  for  you.  The  ,  R^tor  Interface  Option  (to  connect  to 

Kansas   City  Tracker   is   compatible   with    all    DX    logging  ^[^jy  JQ^Q,■^\  $   30 

programs    A  special   calisign  aiming   program   is   included  for 

working  nets  •KG  Tuner  Option    S    79 

Packet  BBS  •  N4HY  QuikTrak  software   _ $   80 

The  Kansas  City  Tracker  comes  complete  v^'ith  special  control  ,,  _,  .,  „      , 

,,        ,  ,      „„^  ,  .  Visa  and  MasterCard  accepted 

Droqrams  that  allow  the  packet  BBS  user  or  control-op  to  perform  „,  ,  .       _,,.         „^     ,.^„  .  .        ,     , 

^  ,  ,  ,  ,    ^/  Shipninq  and  handlino    S5,    $20  lor  international  shipmenis). 

nutomated  antenna  aiming  over  an  hour,  a  day,  or  a  week.  Your  „  ,  ,  . 

„„_  ,  ^.  J  ,        ,  Prices  subiect  to  change  without  notice. 

BBS  or  oackel  station  can  be  programmed  to  automatica  ly  solicit 

mail 'ro.m  remote  packet  sues  I         I         /^  mf  O 

Vision-Impaired  Hams  Commun  cations  Products 

The  Kansas  City  Tracker  has  a  special  morse-code  sender  "i  Acadia  Drive  ■  Voorhees,  NJ  08043  •  U.S  A, 
section  that  will  announce  the  rotor  position  and  status  auto-  For  more  info;  Telephone  609-751 -1018 

matjcaliy  or  on  request   The  speed  and  spacing  of  the  code  are  CompuServe  72677,1 107 

adiusiable  9  39 
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Figure  5.  Schematic  for  power  supply  for  BitChascr. 


lengthen  it  to  40  bits  (add  another  74 164  shift 
register),  or  use  4-bar  graph  chips,  but  leave 
the  last  eight  bits  unused. 

Whichever  method  you  choose,  align  the 
diodes  as  carefully  as  possible  when  you  sol- 
der them  in  place,  otherwise  the  display  will 
ripple  as  the  lighted  areas  move  across  the 
display. 

Layout  Design 

With  some  clever  board  layout,  you  can 
minimize  the  number  of  interconnects  and 
wires  between  the  shift  registers,  the  LEDs, 
and  their  current-limiting  resistors.  For  ex- 
ample, you  can  put  the  resistors  on  either  the 
power  supply  side  or  theIC  side  of  the  LEDs, 
and  use  the  resistors  themselves  as  the  inter- 
connecting wires,  saving  32  pieces  of  wire 
and  64  solder  connections! 

Exact  pans  placement  and  board  layout 
depends  on  what  kind  of  a  case  you  use,  I  used 
a  junked  Heathkit  FET  VOM  case,  with  the 
board  mounted  vertically  behind  the  front 
panel,  and  the  LEDs  in  a  window  where  the 
meter  used  to  be,  leaving  room  for  the  vari- 
ous switches  and  other  controls  on  the  right 
side.  The  crystal  and  variable  clocks  are 
mounted  on  a  small  board  attached  to  one  end 
of  the  case.  (The  PC  board  shown  in  the  parts 
list  has  plenty  of  room  for  the  entire  circuit  of 
the  BC.  without  using  sub-boards;  the  photos 
show  what  I  had  in  the  junk  box  at  the  time.) 

The  power  transformer,  rectifier,  and  reg- 
ulator are  mounted  on  the  back  of  the  case. 
Point-to-point  wiring  was  used  throughout, 
and  no  PC  foil  patterns  are  available  at  this 
time.  A  toggle  switch  near  the  bottom  center 
of  the  front  panel,  originally  meant  to  be  the 
power  switch,  is  unused,  as  the  pot  selected 
for  the  Scan  Delay  control  happened  to  have  a 
switch.  Two  strips  of  red  plastic  cover  the 
LED  display  string  and  the  two  7-segment 
displays  just  above  the  LEDs.  I  used  small 
pieces  of  PC  board  to  mask  off  the  rest  of  the 
original  meter  hole  in  the  VOM  case. 
.  Exactly  what  panel  arrangement  you  use 
depends  on  the  case  and  circuit  board  you 
pick.  The  same  is  true  for  exact  parts  place- 
ment on  the  circuit  board;  the  pans  placement 
is  not  critical  and  should  have  no  effect  on 
operation.  Just  use  normal  TTL  construction 
practices,  like  liberally  bypassing  supply 
lines  with  .  l^iF  capacitors. 

Instead  of  using  the  relatively  large  PC 
board  in  the  pans  list,  you  might  consider 
three  smaller  boards,  one  for  the  clock  and 
divider  circuits,  one  for  the  control  logic  and 
counters,  and  one  for  the  shift  registers  and 
LEDs.  This  may  make  construction  and  panel 
layout  easier.  Again,  there  is  nothing  critical 
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in  the  circuitry  layout— just  put  things  where 
they  are  convenient,  and  group  the  controls 
and  jacks  in  a  logical  way  for  ease  of  use. 

Using  the  BitChaser 

The  prime  operating  mode,  for  which  the 
unit  was  originally  designed,  is  the  Sync 
Start/Clocked  Stop  mode,  used  for  capturing 
and  displaying  pulses  that  are  (or  are  not!) 
supposed  to  be  on  a  particular  line.  This  is 
especially  useful  for  trapping  glitches,  which 
are  generally  shorter  than  valid  data. 

With  an  External  Start  signal,  you  can 
easily  measure  the  lime  before  another  event 
occurs,  such  as  an  acknowledgment  from  a 
circuit  controlled  by  a  computer  output 
signal.  With  both  an  External  Start  and  Stop, 
you  can  see  what  happened  on 
athird  line  in  the  time  between 
two  those  signals.  Note  that 
the  External  Start  or  Stop  re- 
quires negative-going  (high- 
to-low)  transitions  to  work 
properly. 

You  can  use  the  internal  cal- 
ibrated and  variable  clocks  as 
general-purpose  TTL  square- 
wave  sources.  The  BC  works 
as  a  frequency  counter  up  to 
about  2  MHz,  if  you  are  inter- 
ested only  in  regular,  repeat- 
ing signals,  and  you're  willing 
to  do  the  simple  division  to 
convert  "period"  to  "fre- 
quency." Again,  however, 
the  unit  as  shown  will  only 
work  on  TTL  signals;  to  count 
sinewaves  or  signals  at  other 
voltage  levels,  you  will  need 
some  sort  of  external  transla- 
tion/squaring circuits. 

As  a  signal  generator,  the 
ability  to  program  in  any  con- 
ceivable bit  pattern,  then  play 
it  out  once,  or  continuously, 
and  a!  any  of  several  calibrat- 
ed or  adjustable  bit  rates,  pro- 
vides a  very  flexible  test  gen- 
erator. Finally,  if  you  insist  on 
using  that  oscilloscope,  you 
can  capture  some  data,  go  into 
the  recycle  mode,  attach  the 
scope  to  the  signal-out  jack, 
adjust  the  scope  sweep,  and 
you've  got  a  storage  scope! 


in  the  recirculate  loop.  It  would  be  a  relative- 
ly long  register  (64  bits),  but  have  no  LEDs. 
It  would  allow  for  much  longer  data  capture 
periods,  then  you  would  use  the  recirculate 
mode  to  cycle  it  through  the  registers  that  do 
have  the  LEDs. 

If  you  add  a  shift  register,  you  will  need 
eight  74164s  (or  74 LSI 64s,  to  avoid  over- 
loading the  clock  signal),  and  some  sort  of 
decoder  to  detect  a  count  of  96  in  the  clock 
counters,  to  stop  the  clock.  Note  that  with  96 
bits  total,  you  can  actually  program  in  your 
callsign  in  ASCII,  Baudot,  or  Morse,  and  use 
the  BC  as  a  triggered  or  repeating  callsign 
generator,  [fyou  include  this  option,  I  strong- 
ly suggest  that  you  retain  the  7-segment  dis- 
plays, so  you  can  tell  where  you  are  in  the 
hidden/displayed  bit  pattern. 

Happy  bit-chasing!  ffl 


Ron  Cole  K40ND  was  first  licensed  in  i960. 
He  has  a  B.Sc.  in  Physics  and  an  M.S.  in 
Information  Systems  Management.  Besides 
ham  radio,  his  interests  include  computers 
and  horses.  He  i.f  now  stationed  in  Washing- 
ton, D.  C..  as  a  Captain  in  the  US  Navy.  You 
ma\  reach  him  at  Apt.  709,  1111  Arlington 
Blvd. ,  Arlington  VA  22209. 


For  The  Future . . . 

Another  feature  I  consid- 
ered, and  may  back-fit  some 
day,  is  a  shift  register  hidden 


Parts  List 

Part 

Description 

Cost 

Total  Quantity 

IC1,1C13 

7400  Quad  NAND 

$  .38 

IC2-IC5 

741 64  e-bit  SIPO  shift  registers 

3.40 

ICB 

7474  HS  flip-flop 

.32 

IC7 

7^10Triple3-ifiNAND 

.18 

ICS,  IC9 

74 192  BCD  counters 

1.50 

ICIO,  (C11 

74-17  BCD  to  7-Seg,  JDR  Microdevices 

1.88 

IC12 

555  liner 

.90 

IC14 

7473  JK  Flip-flop 

.35 

IC15-IC16 

7490  BOO  counters 

1.56 

IC18 

556  Dual  timer 

1,25 

D1-D32 

Submmialure  discrete  LED 

4.00 

S1-S3 

SPDT  Toggle,  RS  278-603 

4.6fi 

S4 

1 P 1 2T  rotary  switch,  RS  275-6 1 3 

1.39 

S5-S7 

N.O.  push  switch,  RS  275-1547 

2.69 

SB 

1 P3T  rotary  switch,  RS  275-1386 

1.39 

R33 

1  megohm  pot,  with  switch,  RS  271-211 

1.78 

R34 

1 0 1(0  pot,  li  near  taper,  RS  271  -1 71 5 

1.09 

C1.C4 

lOpF  electrolytic,  SSS 

.80 

C2 

0.47pF.SSS(5/$1) 

1.00 

C3 

0.01  pF.RS  272-1 31 

-49 

Y1 

4.000  MHz  crystal,  JDR  Microdevices 

1.95 

F1.F2 

7-segmenr  display,  RS  276-075 

2.58 

Tl 

1 2V  center  tap  transformer  RS  276- 1 352 

5.79 

RDI.RDa 

SOV  1 A  rectifier  diode 

.20 

Cf 

2200  pF  16V  JDR  Microdevices 

.70 

Reg 

7805  voltage  reg  -i-5V,  1  amp 

.30 

Resislo's 

6  pull-up  2,21(0 

.60 

C5-Cg 

blocking  cap  0. 1  pF.  SSS  1 0/S 1 

1.00 

J1-J5 

BNC  panel  jack,  RS  278-1 05 

6.95 

R1-R32, 

R35-R48 

330f!'A-W,RS27l-1315 

3,90 

DR1,DR2 

switching  diode  1  Ngil  or  equlv. 

.20 

XR1 

xtal  osc  resistor  l  .8kO  Vj-W,  RS 

.19 

XR2 

xtal  osc  resistor  560Q  'A-W,  RS 

.19 

XC1 

xtal  osc  capacitor  20  pF,  RS 

.39 

Case 

LfjlB,  etc.,  size  to  fit  PC  Board  below 

7.D0 

IC  board 

RS  276-191, 4.5"  X  9.5" 

5.46 

Red  Plastic 

display  cover/light  filter 

.50 

Total 

S6S.93 

RS  refers  to  Radio  Shack:  SSS  to  Solid  State  Sales.  PO  Box  74D. 
Somerville  MA  02143,  (61 7)  547-7053,  ORDER  (BOO)  343-5230, 

If  you  can 't  find  a  case  iarge  enough  (or  the  circuit  card,  you  can  use 
two  or  three  smaller  boards,  and  a  Radio  Shack  case. 

I  know  of  no  source  for  the  red  plastic  filter  to  cover  tfie  d  isplay  area. 
Radio  Shack  no  longer  sells  It.  I  used  a  strip  salvaged  from  an  old 
digital  clock. 


FRANKLIN-BELLE  PUBLISHERS 
The  Antenna  People  Present; 

•MAGAZINES* 
•antsnneX — A  monthly  magazine 
all  about  antennas.  Read  in  40+ 
countries.  1  year $15.97 

•BOOKS* 
•Rules  of  the  Antenna  Game 

By  Ted  Hart,  W5QJR $6.95 

•Small  High  Efficiency  Antennas 

By  Ted  Hart,  W5QJR $19.95 

•  Electronics  for  the  Radio  Amateur 

By  James  Lee,  W6VAT $19.95 

•SOFnVARE(IBM)» 
•Transmitting  Loop  Antenna 

CAD  By  HartSoft $17.75 

•Transmission  Line  Antenna 

CAD  By  HartSoft $17.75 

TO  ORDER — Send  Check  or  MO  plus 
$1.50  S&II  per  item  (except  magazine) 
Texas  residents  add  7.5%  sales  tax,  TO 

FRANKLIN -BELLE  PUBLISHERS 

4639  Corona,  Suite  12 

Corpus  Cliristi,  TX  78411 

(512)  852-0446 


CIRCLE  B2  ON  READER  SERVICE  CARD 


'CHOICE  OF  THE  DX  KINGS" 


klltf 


IB^Rm^S 


QUAD^K>TS 


2  ELEMENT— 

3  BAND 

KIT  SPECIAL 


ONLY 


$249 


FOB  Calif. 


95 


•  8  Fiberglass  Arms,  1  pc.  White  13  ft. 

•  2  End  Spiders  (1  pc.  castings) 

•  1   Boom/Mast  Coupler,  2"  to  2" 

•  16  Wraplock  Spreader  Arm  Clamps 

•  1  CUBEX  QUAD  Instruction  Manual 

(Boom  and  wire  not  included) 

MK  III  2  EL  COMPLETE  "PRE-TUNED" 
QUAD  ONLY  $299.95 

2'3-4  or  rrore  elexenl  Quads  available.  Send  5CC  [cash  or 
siarrips)  for  complete  sei  of  caraloo  sheets,  specs  S  prices 

CUBEX  COMPANY 

P.O.  Box  732A,  Altadena,  California  91001 

Phone:  (818)  798-81 OG  or  449-5925 

VOU  CAN'T  SAV  "QUAD"  BETTER  THAN  'CUBEX" 


AMIGA    commodore 
C=  CHIPS-PARTS-UPGRADES  C' 


!,i?.i !U.T« 

.•:3'  <-AK 

tiij  S;ii«i 

rsial      i;tBi 

fj. 3:i.35 

ASOl  bFGRil;E;iiaDJiEi  5139  50 
Ml  ROMS $10. .9!; 


IJ  KIWSTA=!T  %1U  529.*i 

83B6|GARYJ57;9.  tl7.25 

8530-A! $17.95 


AND  MAMY  OTHERS 


JUST  OUT 

The  Newfy  RevisetJ 

Commodc-re  Diagnostician 

■"OoftheDi2r":5l Idwanc.  ' 


6" 


We  also  carry  RaTt^Sirnms  testers,  diagnoslic  evalua 
tcrs,  cables  sncJ  other  exciis^venev/ products  for  Com- 
modore and  jBM. 
HVY  DUTY  HIGHER  AMP  C64P/S  (PS  100} $22.95 

Tbe     S^rid  for  our  FREE  catalog- 

GRAPEVINE 

f^D/Sjlp  35  CHARLOTTE  DRIVE 

^^'^^^ig^     WES1.EV  HILLS,  N.Y.  10977 

FAX  914-354-6696    914-354-4448    300-292-7445 

j'^^^.        Dealer  Pric&s  ctvallable.  L„J,_ ' 

i^mm'      Prices  subject  to  change.         ' 


RAISED  PRINT 

QSL  CARDS 


From  Dennis,  WA5QMM 

Offset  Printed  -  High  QualHy 

Nothing  like  It  anywhere!  You  can 

actually  FEEL  the  type!  ^  7 
beautiful  designs  including  a  Full- 
Color  Eagle. 
For  Free  samples  &  Info,  call 
(318)443-7261 

Network  OSL's  -  P.O.B.  13200  -  Alexondria,  LA  71 31 MJOO 


CIRCLE  44  ON  READER  SERVICE  CARD 


Subscription  Problem? 

call  toll  free 

1  -800-274-6754 


Field  Day  All-Band  Antenna 

#  ^.tf'  # 

Ready  to  Use  ^  Ful)  Ls=.^l  Powcr 

Fasiesi  InsialJ  Tou{^h  No  Lossy  Traps 

Cosx  Feed  Flexible  Low  Noise 

SOOOVInsul  Kiclc-Fracil'  Never  Ccnodes 

e«^-  S49.95  \qRV- $59.95 

intopactsi  \  AntennasWest 

,,  Box  >0C6:-S.  PraVLi,  UT  S4605     Tlj^SQU    J7J-8425  . 
CIRCLE  302  ON  READER  SERVICE  CARD 


516F2  SUPPLY 


CdI  Mrs  51 6F2  Power  Supply 

far  S-Line  fransmitlers; 
gov't  surplus.  With  tubes 
5114  &  5R4,  cabinst.  and  ca- 
bles. 34  lbs.  sh  wt. 

Used S».50 

(For  choice  of  cabinet  emblem,  sdd  SID. 00) 

516FZ  without  cabinet  anc!  lubes.  23  lbs.  sh,  #NC- 
5I6F2,  used .569.50 


^J 


516E2  DC  Supply,  solid-state 
unit  powers  S-Line  Irom  24-28 
VDC  input;  24  lbs.  sh. 
Used S49.5B 


Pficos  F.0.8.  Lima.  0.  ■  VISA,  MftSTFRMRO  ArcaslEd 

Allow  for  S!iippiiig  ■  Wrilo  lor  19S9  Catalog 

Address  Depi.  73  ■  Phone  419,'227-6573 


FAIR   RADIO   SALES 

1016  E.  EUREKA  -  Box  1I0S  •  IIMA,  OHIO  •  45802 


CIRCLE  75  ON  READER  SERVICE  CARD 


GET  THOSE  RARE  DX's  . .  . 

...  with  the  help  of  an  azimuth  map 
from  the  Great  Circle  Map  Com- 
pany. An  azimuth  map  will  help 
you  get  the  most  from  your  beam 
antenna.  Each  map  is  special 
made  for  your  QTH  and  features 
your  station's  call  sign  on  the 
lower  right  corner  (SWLs  may  use 
their  initials  or  name  up  to  7  char- 
acters). The  map  measures  23"  x 
35",   is   brightly  colored   and   is 

printed  on  80  pound  poster  stock.  To  order,  send  S39.00  (plus  S2.00  S&H) 

and  your  station's  call  sign  and  location  to; 

The  Great  Circle  Map  Co. 

P.O.  Box  691401 

San  Antonio,  TX  78269  USA 

Yes!  We  accept  foreign  orders  at  no  extra  charge!  (U.S.  funds  only). 


CIRCLE  346  ON  READER  SERVICE  CARD 
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Packet  talk 


Number  1 5  on  your  Feedback  card 


Latest  in  Digital  IHamming 


Brian  Lloyd  WB6RQN 
5712  Stillwetl  Road 
Rockville.  MD  20851 

We  Missed  You! 

After  a  one-year  hiatus,  Packet 
Talk  is  back  onto  the  scene!  By 
way  of  re-entering  the  field,  I  be- 
came involved  in  helping  to  put 
last  month's  packet  issue  togeth- 
er (no  small  task).  In  any  case, 
now,  as  before,  your  comments 
and  suggestions  are  wefcome! 
You  can  can  reach  me  at  the 
above  address,  or  via  Usenet  or 
internet  as  brian@wb6rqn.uucp; 
Of  via  packet  bulletin  board  as 
wb6rqn@wa3znw;  or  on  Compu- 
Serve as  73207,3064. 

Broadcast  Packet 

If  you  spend  any  time  on  packet 
radio,  you  have  probatjly  used  a 
bulletin  board  system  at  one  time 
or  anottier.  If  you  look  at  what  is 
stored  on  the  BBS,  you  quickly 
notice  that  most  of  the  messages 
are  bulletins  addressed  !o 
all@usa  or  the  like.  The  bulletin 
boards  are  efficiently  pro- 
grammed to  send  bulletins  be- 
tween themselves  once  and  only 
once.  It  doesn't  work  this  way, 
however,  for  the  end  users.  And 
that  limitation  has  become  a  real 
problem  for  channel  loading. 

Imagine  that  there  is  a  very 
busy  BBS  near  you.  This  BBS  reg- 
ularly serves  100  users.  A  5K  bul- 
letin arrives  regarding  a  very  inter- 
esting topic,  and  every  user 
decides  to  read  the  bulletin.  This 
means  that  this  simple  5K  bulletin 
will  be  transmitted  over  the  air  1 00 
times,  once  to  each  user.  This 
equals  500K  of  data.  At  the  equiv- 
alent data  rate  of  500  bits  per  sec- 
ond (you  can't  get  actual  1200 
baud  throughput  because  of 
turnaround  delays  and  the  like), 
this  would  be  133  minutes  of  air 
time.  At  that  rate,  it's  not  long  be- 
fore there  aren't  enough  hours  in 
the  day  to  handle  the  traffic.  This 
begs  the  question:  Is  this  really 
the  best  way  to  distribute  bul- 
letins? No! 

Broadcast  Protocol 

Let's  review  the  above  more 
carefully.  When  the  first  user  re- 
quests the  bulletin,  the  BBS 
broadcasts  the  bulletin  into  the 
ether.  If  the  other  99  users  had 
their  TNCs  on  and  were  capturing 
the  data  on  disk,  they  would  end 
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up  with  their  very  own  copy  of  the 
bulletin.  Now  all  we  need  is  a 
mechanism  that  will  allow  the  few 
stations  that  didn't  receive  the  en- 
tire bulletin  to  request  retransmis- 
sion of  the  parts  they  missed. 
Pretty  simple,  eh? 

The  key  to  making  this  work  is  a 
special  broadcast  protocol  that 
would  reside  on  top  ot  AX. 25.  The 
protocol  works  by  breaking  the 
bulletin  down  into  segments. 

Each  segment  must  identify  the 
bulletin  it  belongs  to  and  its  posi- 
tion within  the  bulletin.  There 
probably  should  be  a  field  that 
identifies  the  type  of  bulletin  so 
that  each  station  stores  only  bul- 
letins the  operator  is  interested  in. 
Also,  the  size  of  the  bulletin 
should  be  indicated  so  that  the 
computer  can  decide  if  there  is 
room  for  the  entire  bulletin  or  not. 

The  Segment  Header 

The  segment  header  might  con- 
tain: 

1.  Bulletin  ID. 

2.  Bulletin  type. 

3.  Total  number  of  octets 
(bytes)  in  the  bulletin. 

4.  Command  code. 

5.  Segment  offset  in  octets 
(where  this  segment  begins  refa- 
live  to  the  beginning  of  the  bu!- 
letin). 

6.  Segment  size. 

7.  Segment  data  (bulletin  text). 

The  Bulletin  ID  is  a  string  or 
number  guaranteed  to  be  differ- 
entfrom  any  other  Bulletin  ID.  The 
Bulletin  type  code  indicates  the 
general  subject;  for  example, 
there  could  be  a  code  for  NTS  traf- 
fic, a  code  for  BBS  sysops,  etc. 
The  total  number  of  octets  tellsthe 
receiver  how  long  the  entire  bul- 
letin will  be.  The  receiver  com- 
pares this  value  with  the  amount 
of  segment  data  received  to  deter- 
mine when  the  entire  bulletin  has 
been  received. 

The  command  code  differenti- 
ates a  bulletin  transmission  from  a 
request  from  a  receiver  for  re- 
transmission of  a  segment.  A  zero 
(0)  in  the  command  means  that  a 
segment  is  being  transmitted,  and 
a  one  (1)  indicates  a  request  from 
a  receiver  to  retransmit  a  seg- 
ment. The  segment  offset  tells 
where  this  segment  begins  rela- 
tive to  the  beginning  of  the  bul- 
letin. If  the  bulletin  sender  is  trans- 
mitting segments  200  octets  long, 


the  first  segment  would  have  an 
offset  of  0,  the  second  an  offset  of 
200,  the  third  an  offset  of  400,  and 
so  forth.  The  segment  size  telis 
how  many  octets  are  in  the  seg- 
ment data. 

Sending  and  Receiving 

The  sender  sends  the  entire 
bulletin  without  stopping.  The  re- 
ceivers copy  as  much  of  the  bul- 
letin as  they  receive  while  keeping 
track  of  any  segments  that  they 
miss.  After  the  sender  is  finished, 
it  unkeys.  Any  receivers  that  need 
a  segment  (fill-in)  then  wait  for  a 
while  before  requesting  the  seg- 
ment again.  The  request  for  a  re- 
transmission looks  (ike  a  segment 
with  no  data.  The  bulletin  ID  is 
given  and  the  command  code  is 
set  to  1  (request  for  retransmis- 
sion). The  segment  offset  and  the 
segment  size  tell  the  original 


packet  networking  package,  nei- 
ther NET/ROM  nor  The  Net  may 
be  your  best  choice,  Listed  below 
are  software  packages  which  are 
feature-competitive  to  NET/ROfi^, 
and  yet  are  much  cheaper  be- 
cause most  are  shareware.  Al- 
though TheNet  is  a)so  share- 
ware, if  Ron  Raikes  and  Software 
2000  hold  the  copyright  on  NET/ 
ROM,  they  could  conceivably 
bring  a  successful  suit  against 
any  user  of  TheNet  in  the  United 
States. 

ROSE,  TexNet, 
PC/Node,  and  KA9Q  Net 

The  first  alternative  is  the  RATS 
Open  System  Environment 
(ROSE)  switch.  The  ROSE  switch 
is  a  ROM  that  plugs  into  a  TNC 
and  turns  it  into  an  X.25  packet 
switch.  The  drawback  is  that  the 
ROSE  switch  isn't  compatible 


.  neither  NET/ROM  nor  TheNet 
may  be  your  best  choice. " 


sender  which  segment  to  re-send. 
If  anyone  else  also  needs  that  seg- 
ment, and  they  hear  the  retrans- 
mission, and  they  will  not  need  to 
request  it  again. 

Since  the  bulletin  ID  is  unique, 
the  receiver  can  request  a  retrans- 
missfon  or  fill-in  much  later,  even 
if  the  sender  has  sent  other  bul- 
letins in  the  meantime. 

I  would  like  to  receive  some 
feedback  from  the  packet  commu- 
nity about  this  protocol  proposal. 
With  the  burgeoning  packet  activi- 
ty on  HP,  VHF,  UHF  and  above, 
there  appears  to  be  a  significant 
need  for  reliable  and  efficient 
broadcast  data  distribution.  Since 
this  service  could  run  on  top  of 
unconnected  (UNPROTO)  AX.25 
packets  which  still  provide  error- 
free  transmission,  you  could  even 
distribute  new  computer  software 
with  it. 

Networking  Packages  Revisited 

First  off,  let's  get  the  controver- 
sial duo  out  of  the  way.  For  those 
out  of  the  know,  Nord><Link 
produces  a  shareware  networking 
package — TheNet^which  is  vir- 
tually identical  to  NET/ROIVI,  mar- 
keted for  S60  per  NET/ROfs/l  chip 
by  Software  2000.  Software  2000 
has  long  been  claiming  that 
Nord><Link  has  pirated  their 
software,  and  Nord>  <Link  con- 
tinues to  stoutly  deny  the  charge. 
This  imbroglio  shows  no  signs  of 
abating  or  tending  toward  resolu- 
tion. 

If  you're  in  the  market  for  a 


with  NET/ROIW.  On  the  other 
hand,  it  wiil  perform  the  same 
function.  Information  on  ROSE  is 
avaitabSe  from  Thomas  A.  Moulton 
W2VY,  9  Rosalie  Avenue,  Clifton 
NJ  07011. 

TexNet,  one  of  the  cleanest 
packet  networking  packages, 
runs  on  a  special  Node  Control 
Processor  (NCP).  it  includes  both 
low  speed  {1200  baud)  and  medi- 
um speed  (9600  baud)  ports.  Like 
ROSE,  TexNet  uses  its  own  set  of 
protocols,  so  it  is  not  NET/ROM 
compatible,  either.  To  get  infor- 
mation on  TexNet,  contact  TPRS, 
PC  Box  831 566,  Richardson,  Tex- 
as 75033. 

Another  alternative,  PC/Node, 
written  by  John  Wiseman  G8PBQ, 
runs  on  IBM-PC  compatible  com- 
puters and  is  fully  NET/ROM  com- 
patible with  multiple  ports.  PC/ 
Node  also  supports  a  WORLl  or  a 
WA7MBL  BBS  in  the  PC  at  the 
same  time  that  PC/Node  is  run- 
ning. 

My  personal  favorite  alternative 
to  NET/ROM  is  the  KA9Q  Net  pro- 
gram. Net  is  NET/ROM  compat- 
ible, and  it  runs  TCP/IP  as  well. 
Net  runs  on  several  types  ot  com- 
puters, including  the  PC,  the 
Commodore  Amiga,  the  Atari  520, 
the  Apple  Macintosh,  and  just 
about  every  UNIX™  system.  At  this 
writing,  Net  was  being  ported  to 
the  AEA  PS-186.  Net  is  available 
on  51/4"  disks  from  Tucson  Ama- 
teur Packet  Radio,  Inc.,  PO  Box 
22888,  Tucson,  Arizona  85734. 


^  ALL  NEW  KITS  ^ 


2  MTR  &  220  BOOSTER  AMP 

Heme's  a  greal  bocsier  :Dr  any  2  niEier  cr  20 

MH2  liiind -held  u  nil.  T^ese  power  boosiers  ^xi^. 

delfver  over30watlsotoylpulajloviing  yyu  '  '  ^    x 

to  hit  the  repeaters  full  quieting  wliile  ttic  low  * 

noise  preamp  remarkably  improves  recep-  ^-^ 

tions.  Ramsey  Electronics  lias  sold  thou-  j,     ^,ra      ^  U*tf 

sanilsol2riiirampkrtsbutnow.  weofler  /'^     MM     ■  . 

ccnpletely  wireC  and  tested  J  mtr  as  well  220     f        ^^ 

MH2  units  Ettli  nave  all  itie  feaiuras  ai  the 

nign  prjcfjd  boosters  at  a  traction  ot  the  ccsl. 

PA-IQ  2  MTR  POIWER  BOOSTER  (10  X  DOwer  gsinl 

Fully  mii  S,  tested S69.95 

Pa-M22D  MHl  POWES  BOCSTER  iSX  50w;r  jam; 

Fully  wired  &  tested $69,95 


t 

•  SQWarrsDUTPUT 

•  LOWNDISEPREAMP 

•  LOW  COST 

•  HUGGED  CAST  ALUMMUJVI 
CASE 

•  ONE  VEAR  WARRANTY 


Complete 
tir  SG-7 


PERSONAL 

<oo  oc  SPEED 
$89^  RADAR 

tw|lHlF;mik;[(bxJtF£M;jC«l  lOU  hll'CECCn' .'d.^;. 

■;  i-ui!-y  arryi'ir^  i?a:  rw^s  i.'fy-'i!:':  ■■■ "  '■  '-t^  ^  * 
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Joe  Moell  K&OV 
PO  Box  2508 
Fullerton  CA  92633 

Winning  Foxhunts 
with  TDOA 

My  last  column  introduced  you 
to  Time  Difference  Of  Arrival 
(TDOA)  RDF  methods.  There,  I 
described  how  a  narrow  aperture 
TDOA  system  uses  two  or  more 
vertical  antennas  spaced  less 
than  a  half  wavelength  apart.  The 
relative  differences  in  distance 
betv^een  each  antenna  and  the 
tfansmitler  cause  phase  differ- 
ences in  the  signals  into  the  re- 
ceiver from  the  antennas. 

Switching  back  and  forth  rapid- 
ly between  the  two  antennas  gives 
a  superimposed  tone  on  the  dis- 
criminator output  of  an  FM  receiv- 
er due  to  these  phase  differences. 
A  null  in  the  amplitude  of  this  tone 
occurs  when  the  antennas  are 
equidistant  from  the  source;  at 


thai  orientation  the  transmitter  is 
in  a  direction  perpendicular  to  the 
plane  of  the  antennas. 

A  TDOA  RDF  set  gives  very 
sharp  bearing  indications,  com- 
pared to  the  broad  lobe  of  a  yagi 
or  quad.  It's  smaller  than  a  beam 
for  the  same  frequency,  so  it's 
easier  to  use  on  foot  or  mobile. 
You  saw  last  time  how  easy  it  is  to 
build  the  Handy  Tracker,  an  effec- 
tive TDOA  RDF  set  for  VHF.  This 
month,  we'll  look  at  TDOA  sets 
you  can  buy,  complete  or  in  kit 
form,  and  compare  them  to  the 
Handy  Tracker. 

What's  on  the  Market? 

The  first  TDOA  VHF  RDF  unit 
for  ham  radio  was  the  Double 
Ducky,  by  David  Geiser  WA2ANU, 
described  in  QSTover  eight  years 
ago.  The  Double  Ducky  is  still 
available  in  kit  form  from  Circuit 
Board  Specialists  for  $27.  Since 
then,  similar  units  have  come  on 
the  market.  The  Vector-Finder, 


Pholo  A .  This  2  meter  version  of  the  Handy  Tracker  fits  right  on  top  of  a 
hand-held  transceiver  or  scanner  and  can  be  rotated  on  the  BNC 
connector  to  take  bearings. 


introduced  by  Radio  Engineers 
Company  last  year,  is  well  pack- 
aged. It  is  intended  primarily  for 
boaters  and  includes  a  compass 
in  its  rather  steep  $125  price.  The 
most  recent  entry  is  the  Handy- 
Finder  from  North  Olmsted  Ama- 
teur Radio  Depot.  It  jus!  came  out 
this  summer,  and  is  available  in 
kit  form  for  S25. 

These  three  commercial  TDOA 
units  all  give  a  very  sharp  line  of 
bearing,  but  they  have  a  basic 
problem.  In  many  hunt  situations, 
it's  a  fatal  flaw.  They  have  only  a 
figure-8  pattern,  which  gives  180- 
degree  bearing  ambiguity.  That's 


ging  back  and  forth  or  circling  in  if 
I  can  avoid  it.  That's  why  I  added  a 
cardioid  pattern  mode  on  the 
Handy  Tracker.  The  cardioid 
mode  resolves  the  180-degree 
ambiguity  quickly,  and  that  makes 
the  Handy  Tracker  clearly  a  better 
RDF  unit. 

Photo  A  shows  a  2  meter  model 
of  the  Handy  Tracker  that  uses  a 
double-male  BNC  adapter  to 
mount  it  directly  on  top  of  a  hand- 
held transceiver  or  scanner.  All 
parts  are  inside  the  shielded  en- 
closure made  of  copper-clad 
board,  except  for  the  batteries. 
Two  batteries  are  in  clips  on  the 


"A  TDOA  RDF  set  gives 

very  sharp  bearing  indications, 

compared  to  ttie  broad  lobe  of 

a  yagi  or  quad. " 


right,  they  give  you  two  possible 
directions  for  the  hidden  transmit- 
ter, not  one. 

How  do  you  tell  which  of  the  two 
figure-8  nulls  is  the  one  to  follow? 

The  sellers  of  these  units  sug- 
gest that  instead  of  walking  or 
driving  along  the  bearing  line  to- 
ward (or  away  from)  the  transmit- 
ter, you  should  move  perpendicu- 
lar to  the  line  of  bearing  for  a 
distance,  then  take  another  bear- 
ing and  triangulate  the  two  bear- 
ing lines  on  a  map.  They  call  this  a 
"space  diversity  technique." 

Space  diversity  works,  but  it's  a 
very  inefficient  way  to  do  trans- 
mitter hunting.  You  certainly 
wouldn't  want  to  use  that  method 
when  mileage  or  time  is  the  criteri- 
on for  winning  the  hunt.  And  if  you 
were  in  an  emergency  situation, 
you  wouldn't  want  to  be  waiting  for 
someone  to  rescue  you  that  way  I 

As  a  competitive  hunter,  I  want 
to  keep  moving  as  directly  as  pos- 
sible toward  the  fox  at  all  times.  I 
don't  want  to  add  mileage  by  jog- 


bottom  near  the  ends.  This  helps 
balance  and  stabilize  (he  unit  on 
the  handie-talkie,  and  insures  that 
a  spare  battery  is  available  if 
needed.  (Anybody  want  to  talk 
about  marketing  it?  Call  me.) 

Left  or  Right? 

Several  experimenters  have 
worked  on  ideas  for  resolving  the 
figure-S  pattern  ambiguity  by 
adding  visible  or  audible  left-right 
indicators. 

With  them,  you  don't  have  to 
spin  the  unit  and  listen  for  the  ex- 
act null  in  the  superimposed  tone. 
Instead,  you  turn  the  unit  left  when 
you  get  a  left  indication,  and  right 
when  you  get  a  right  indication.  At 
the  exact  left/right  cross-over, 
you're  aimed  at  the  hidden  trans- 
mitter. 

The  polarity  of  the  pulses  out  of 
the  FM  receiver's  discriminator 
stage  gives  left/right  information, 
but  it's  tricky  to  extract  it.  I  have 
tried  some  of  these  polarity  ex- 
traction circuits,  both  published 


Photo  B.  Control  panel  of  the  SuperDF  by  SJWG  Engineering.  WD6Y 
added  these  hoods  to  the  LEDs  on  his  unit  to  make  them  easier  to  see  in 
bright  sunlight,  and  drilled  holes  for  access  to  internal  controls, 
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BMG  Engineering  Depot 

North  Olmsted  Amateur  Radio 

9935  Garibaldi  Ave. 

29460  Lorain  Rd. 

Temple  City  CA  91 780 

North  Olmsted  OH  44070 

(818)285-6963 

(216)777-9460 

Circuit  Board  Specialists 

Radio  Engineers  Company 

PO  Box  969 

3941  Mt.  Brundage  Ave. 

Pueblo  CO  81 002 

San  Diego  CA  921 11 

(719)542-4525 

(619)565-1319 

and  unpublished.  They  usually 
work  OK  for  hunting  dead  carri- 
ers, bu!  if  there  is  any  modulation 
on  the  fox's  signal,  the  indicator  is 
not  reliable  or  stops  working  alto- 
gether. 

Fortunatety,  Russ  Andrews 
K6BMG  developed  an  indicator 
system,  using  synchronous  de- 
tection, that  works  well  even  when 
the  signal  is  modulated.  Photo  B 
shows  his  control  box.  in  addition 
to  LED  indicators  for  left  and  right, 
there  is  a  tone  indicator  mode.  In 
that  mcxJe,  the  polarity  sensing 
circuit  forces  the  tone  to  make  a 
noticeable  change  in  pitch  at 


ham  band,  though  you  could  add 
switching  for  additional  lines  to  in- 
crease its  range  somewhat. 

Field  Evaluation  of  the  SuperDF 

The  SuperDF  is  an  excellent 
performer  on  vertically  polarized 
signals. 

K6BMG  and  I  disagree,  howev- 
er, on  its  performance  when  the 
fox  is  horizontally  polarized.  Russ 
says  he  gets  good  horizontal  per- 
formance by  holding  the  unit  over- 
head with  the  dipoles  horizontal; 
he  calls  this  the  "pancake  mode." 
I  have  tried  this  on  competitive 
hunts,  and  I've  also  tried  holding  it 


''The  left/right  indicators 

on  the  SuperDF  make  it  easier  and 

faster  to  use  than  any  of  the  other 

TDOA  RDF  sets.  .  ." 


cross-over.  Low  tone  is  a  left  turn 
indication  and  high  tone  is  a  right 
turn  indication.  The  tone  mode  is 
easier  to  use  while  driving,  and  it 
saves  battery  power. 

K6BMG  sells  his  TDOA  RDF 
set,  called  the  SuperDF,  in  kit  or 
wired  form  through  his  company, 
BMG  Engineering.  There  are  two 
antenna  models,  one  for  VHF  (50- 
260  MHz)  and  one  for  UHF  (100- 
550  MHz).  Each  uses  vertical 
dipole  antennas.  Cost  of  a  com- 
plete setup  for  use  with  your  2  me- 
ter receiver  or  transceiver  is 
$135.60  for  the  control  unit  (kit 
price)  plus  S33.50  for  the  least  ex- 
pensive antenna  set. 

The  left/right  indicators  on  the 
S  u  pe  rD  F  make  it  easier  and  faste  r 
to  use  than  any  of  the  other  TDOA 
RDF  sets,  especially  when  the  an- 
tenna and  control  unit  are  sepa- 
rated for  hunting  in  a  vehicle.  If 
you  have  ever  thought  about 
T-hunting  from  a  small  airplane, 
consider  mounting  the  two  Su- 
perDF antennas  to  the  aircraft 
windows,  keeping  them  a  half 
wavelength  or  less  apart.  Then 
simply  follow  the  left-right  indica- 
tions to  fly  right  over  the  trans- 
mitter. 

Another  advantage  of  the  Su- 
perDF over  the  Handy  Tracker  is 
that  the  SuperDF  works  over  a 
wide  frequency  range.  BMG  Engi- 
neering did  tests  demonstrating 
an  accuracy  of  ±3.5  degrees  from 
1 10  to  260  MHz  with  one  antenna 
set,  when  no  reflections  or  multi- 
path  were  present.  The  cardioid 
pattern  mode  of  the  Handy  Track- 
er is  limited  to  coverage  of  just  one 


out  forward  with  the  antennas  at  a 
45-degreG  angle  from  vertical. 
Sometimes  these  positions  gave 
good  bearings  on  horizontal  sig- 
nals, but  as  often  as  not,  they  led 
me  astray. 

The  synchronous  detector 
must  track  the  time  delay  of  the 
FM  receiver  circuits.  So  unlike 
the  Handy  Tracker  and  other 
TDOA  units,  the  SuperDF  control 
unit  may  have  to  be  readjusted 
when  you're  changing  from  one 
receiver  to  another  receiver.  This 
is  no  problem  if  you  use  it  with  only 
one  radio,  but  it  can  be  an  annoy- 
ance if  you  use  separate  radios 
for  vehicle  hunting  and  on-loot 
sniffing. 

You  can  have  problems  using 
the  SuperDF  if  your  receiver  is 
not  dead  on-frequency,  or  if  the  IF 
and  discriminator  are  out  of  align- 
ment. Off-frequency  signals  pro- 
duce distorted  and  sometimes 
inverted  pulses.  Thus,  it's  very 
important  that  the  receiver  be 
tuned  exactly  to  the  transmit- 
ter frequency  for  use  with  the 
SuperDF. 

I  have  attempted  to  use  the 
SuperDF  with  scanners  for  hunt- 
ing outside  the  ham  bands.  Some- 
times this  worked  weli,  but  oc- 
casionally there  were  severe 
bearing  errors  caused  by  mis- 
alignment of  the  scanneror  inabil- 
ity to  set  the  scanner  frequency  to 
the  exact  transmitter  frequency. 
Avoid  the  problem  by  testing  your 
setup  on  a  known  signal  source 
before  looking  for  a  hidden  trans- 
mitter, performing  receiver  re- 
alignment if  required. 


I  liked  using  the  SuperDF  in  my 
initial  tests,  particularly  for  on-foot 
sniffing  of  low-power  transmitters 
too  weak  for  use  with  an  ampli- 
tude-based sniffer.  But  I  wished 
that  it  had  a  zero-center  meter  for 
left/right  indication  in  addition  to 
the  two  LEDs  and  the  tone  mode. 
The  swing  of  a  meter  is  easier  for 
an  experienced  hunter  to  interpret 
in  multipath  than  the  flashing  of 
lights.  The  meter  also  makes  it 
quick  and  easy  to  peak  the  syn- 
chronous detector  output  when 
switching  to  a  different  receiver. 
So  I  taped  a  1V2-inch  edgewise 
panel  meter  to  the  top  of  the  Su- 
perDF cabinet  and  used  the  cir- 
cuit provided  in  the  manual  to 
drive  it.  If  you  have  a  SuperDF, 
give  it  a  try. 

Pitfalls  of  TDOA 

All  of  the  TDOA  units  are  re- 
markably sensitive,  but  don't  ex- 
pect them  to  compete  with  a  long 
yagi  or  quad  when  the  signal  is 
very  weak.  They  are  not  the  units 
of  choice  for  starting  the  southern 
California  2  meter  All-Day  hunt, 
where  the  transmitter  is  typically 
200  miles  away.  In  severe  multi- 
path  situations,  they  will  be 
fooled,  but  you  can  usually  still 
use  them  successfully  if  you  keep 
moving  and  average  out  the  read- 


ings. The  slow  response  mode  on 
the  SuperDF  is  a  big  help  in  this 
regard. 

I  recently  buried  the  transmitter 
on  a  Sunday  afternoon  hunt  in  an 
irrigation  hole  along  the  almost- 
green  belt  between  the  Santa  Ana 
River  and  a  row  of  bushes.  Only 
the  slim  "rubber  ducky"  stuck  out 
of  the  ground,  camouflaged  in  a 
plant.  Hunters  with  TDOA  RDF 
sniffers  would  start  at  the  river- 
bank,  take  a  bearing,  and  then 
walk  along  the  bearing  line  right 
over  the  transmitter  into  the  bush- 
es. When  they  didn't  find  it  there, 
they'd  step  out,  take  another  bear- 
ing, then  walk  the  bearing  line 
right  over  the  transmitter  again, 
onto  the  riverbank. 

Without  signal  strength  infor- 
mation, these  hunters  couldn't  tell 
when  they  had  reached  the  trans- 
mitter. Moral:  Consider  carrying 
along  a  field  strength  meter  in  ad- 
dition to  yourTDOA  sniffer  so  you 
can  tell  when  you're  very  close 
to  the  fox.  If  you  can't  do  that, 
stop  much  more  often  to  take 
bearings  and  be  sure  you  haven't 
gone  too  far. 

A  TDOA  RDF  set  or  sniffer  is  an 
important  addition  to  your  T-hunt 
arsenal.  Take  your  pick,  build  or 
buy,  then  go  out  and  find  those 
hidden  transmitters!  ^ 
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Massilton  OH  44646 

Direct 

Conversion  Receivers 

Whenever  two  or  more  QRPers 
get  together,  the  conversation 
turns  to  direct  conversion  (DC)  re- 
ceivers. I've  mentioned  these  re- 
ceivers before,  and  I've  received  a 
lot  of  mail  on  them,  so  this  monih 
we'll  take  a  closer  look- 

What  is  a  DC  or  "synchrodyne" 
receiver?  In  a  DC  receiver,  a  sepa- 
rate oscillator  supplies  the  injec- 
tion signal  to  the  detector.  The 
oscillator,  in  most  cases,  operates 
at  the  receiver's  frequency.  I  call 
this  oscillator  the  VFO,  but  some 
people  call  it  the  variable  beat- 
frequency  oscillator  (VBFO).  The 
VBFO  replaces  the  tunable  local 
oscillator  used  in  superhetero- 
dyne receivers.  The  output  of  the 
VBFO  is  directly  injected  into  the 
product  detector.  The  product 
detector  functions  somewhat  like 
the  mixer  in  the  superhet  receiver. 

How  the  DC  Receiver  Works 

In  most  cases,  and  particularly 
on  80  and  40  meters,  the  incom- 
ing signal  frorn  the  antenna  is  fed 
directly  to  the  mixer.  In  better  de- 
signs, the  use  of  a  tuned  input  will 
help  in  selectivity.  We'll  look  a  bit 
closer  at  this  later  on,  but  for  now, 
let's  just  place  the  antenna  direct- 
ly to  the  mixer.  The  VBFO,  or  as  I 
call  it  the  plain  'ol  simple  VFO,  is 
mixed  with  the  incoming  signal. 
This  produces  two  outputs.  Of  the 
two  outputs  only  one  is  within  the 
audio  range.  The  output  is  the 
sum  and  difference  between  the 
incoming  signal  and  the  VFO, 

Look  at  it  this  way.  Suppose  you 
tune  the  VFO  to  7040  MHz.  Some- 
one is  calling  CQ  on  7041.  The 
VFO  and  the  incoming  signals 
mix.  The  output  is  1  kHz  and 
14081  kHz.  The  14081  kHz  is  too 
high  to  use,  and  is  filtered  out. 
This  leaves  only  the  1  kHz  AUDIO 
note.  This  audio  frequency  is  then 
amplified.  At  this  stage,  the  DC 
receiver  gets  its  gain,  in  the  audio 
frequencies.  Gain  of  over  100  dB 
have  been  used  in  DC  receivers. 
In  better  designs,  the  use  of  audio 
filters  provide  the  means  of  selec- 
tivity, or  picking  out  the  desired 
station. 

It  works  quite  simply.  There  are 
no  IF  frequencies  or  IF  cans  to 
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mess  with.  The  signal  is  mixed 
and  the  output  is  audio.  Now  for 
the  bad  news. 

Tricky  Tuning 

Let's  go  back  to  our  VFO  sitting 
on  7040  MHz.  Say  the  station  we 
heard  was  on  7039  MHz;  that  sta- 
tion would  also  produce  the  SAME 
1000  kHz  tone.  Now  I  don't  know 
about  you,  but  my  ears  can't  tell 
the  difference  between  two  sig- 
nals producing  the  same  output 
from  the  mixer.  This  brings  us  lo 
the  biggest  problem  with  DC  re- 
ceivers: lack  of  single  signal  re- 
ception. When  tuning  through  the 
band,  we  heard  TWO  signals  from 


is  the  pits.  Both  the  HW-7  and  the 
HW-8  use  a  DC  receiver. 

We've  been  listening  for  some 
time  to  a  Delaware  station  on  40 
meters  with  your  hamfest  special 
HW-8.  Since  you  and  I  both  know 
Ihere  are  only  three  active  hams  in 
thai  state,  you  would  like  to  work 
him.  You  tune  him  in  till  he's  cen- 
tered in  the  filter.  A  good  solid 
5NN.  He  signs  his  call  and  you 
send  him  yours.  Nothing.  You  try 
again.  Nothing.  One  more  time. 
Nothing.  What's  wrong?  You're 
on  the  wrong  side  of  zero  beat.  He 
can't  HEAR  you. 

The  VFO  is  sitting  on  7039  M Hz. 
Delaware  is  calling  on  7040.  You 
tune  for  max  audio  from  the  filter, 
but  you're  on  the  low  side  of  his 
signal.  This  happens  too  often 
!o  the  new  user  of  an  HW-8.  The 
HW-8  uses  what  is  known  as 
"receive  high— transmit  low"  tun- 


"I  don't  care 

for  a  dash  of  AM 

with  my  CW." 


each  station.  There  are  two 
signals  on  either  side  of  zero 
beat,  and  nothing  can  eliminate 
this.  Circuits  attempting  to  avoid 
the  problem  soon  become  just 
as  complex  as  the  superhet  re- 
ceiver. 

Since  the  DC  receiver  can't  dis- 
tinguish between  the  incoming 
signals,  tuning  for  the  correct  one 
can  be  a  real  chore.  There  are, 
however,  two  basic  "fixes."  One, 
you  can  tune  down  from  zero  beat 
to  produce  two  slightly  different 
beat  tones.  Two,  you  can  zero 
beat  the  station,  then  move  off 
slightly  to  produce  an  audio  tone. 
In  either  case,  users  of  DC  receiv- 
ers begin  to  find  a  fix  that  will 
work. 

When  the  audio  circuit  includes 
a  filter  centered  around  the  com- 
mon 750  Hz  frequency,  tuning  be- 
comes real  fun!  I  use  the  zero- 
faeat-and-move  method,  which 
works  best  for  me. 

Since  the  VFO  operates  very 
cSose  to  the  desired  receive  fre- 
quency, it  did  not  take  too  long  for 
some  QRPer  to  connect  the  out- 
put from  the  VFO  to  a  low  power 
transmitter.  Instant  transceiver! 
Instant  problem! 

Direct  Conversion  Designs 

These  run  the  entire  spectrum 
from  really  bad  to  outstanding. 
The  HW-7  receiver,  for  example. 


ing  scheme.  When  the  HW-8  goes 
to  transmit,  the  frequency  is 
down-shifted  about  750  Hertz.  To 
make  matters  worse,  most  HW-3s 
don't  shift  the  same.  The  HW-8 
depends  on  the  load  from  the 
transmitter  to  move  the  VFO. 
A  HW-8  can  off-shift  as  much  as 
3  kHz! 

Yup,  there  is  a  mod  to  correct 
this  problem,  but  you  should  be 
aware  that  it  does  happen,  if  you 
tune  from  the  lowsideup,  find  that 
Delaware  station  calling  CQ,  and 
transmit,  you'll  be  about  1 500  kHz 
BELOW  his  frequency.  He'll  nev- 
er hear  you.  So  to  work  the  station, 
you  have  to  tune  from  the  high  end 
of  the  band  DOWN  to  the  station. 
When  the  HW-8  goes  to  transmit, 
750  Hertz  lower,  he'll  hear  us. 

Problems  with 
Direct  Conversion 

Things  really  get  messy  when 
the  other  operator  uses  a  highly 
filtered  superhet  receiver.  Most 
operators  don't  use  the  RIT  to 
move  about,  looking  for  stations 
calling  them.  Most  SS8  superhet 
transceivers  offset  the  transmitter 
differently.  This  causes  much 
trouble  for  the  HW-8  user,  if  the 
transceiver  is  tuned  improperly. 

As  if  that  were  not  enough,  the 
gain  of  the  DC  receiver  is  pro- 
duced within  the  audio  chain,  and 
all  that  gain  is  hard  to  control. 


Many  DC  receivers  are  micro- 
phonic. Slight  movement  of  any- 
thing will  be  picked  up  and  ampli- 
fied by  the  audio  circuits.  While 
using  DC  receivers,  I've  heard 
ants  walking  on  the  table. 

Direct  conversion  receivers  are 
prone  to  pick  up  AM  signals  from 
anywhere.  Heaven  help  you  if  you 
live  near  an  AM  broadcast  station. 
I  don't  care  for  a  dash  of  AM  with 
myCW. 

The  lack  of  selectivity  can  really 
be  a  problem.  Since  we  must  use 
audio  filtering  for  selectivity,  the 
use  of  low  noise  transistors  and 
ICsare  a  must.  A  high  noise  factor 
can  mask  even  the  strongest  sta- 
tions. 

The  use  of  AC  operated  power 
supplies  can  cause  all  kind  of  hum 
to  be  picked  up  by  the  audio 
circuits.  This  is  called  com- 
mon-mode hum.  Basically,  ener- 
gyfromlheVFOgetsintothe  pow- 
er supply.  The  power  supply  radi- 
ates the  signal  back  out  via  the 
supply  lines.  The  antenna  picks 
up  the  signal  and  the  whole  thing 
repeats.  When  you're  operating 
on  battery  power,  you  don't  have 
to  worry  about  common-mode 
hum. 

Admirable  Features 

With  all  these  problems,  who  in 
their  right  mind  would  operate,  let 
alone  build,  one?  Let's  look  at 
several  good  points  of  the  DC  re- 
ceiver. They  are  extremely  easy  to 
build  and  get  operating.  Sensitivi- 
ty is  outstanding;  a  good  DC  re- 
ceiver can  surpass  many  a  super- 
het in  sensitivity.  Signals  seem  to 
jump  out  of  the  speaker.  Crisp 
clear  audio  makes  for  superlative 
listening  pleasure.  Since  the  VFO 
operates  near  the  operating  fre- 
quency, transceiver  operation  is 
easy.  Because  of  the  low  part 
count,  battery  operation,  and  thus 
portable  operation,  is  effortless. 
As  you  can  see,  the  DC  receiver 
does  in  fact  have  a  tot  going  for  it. 
Since  we've  looked  things  over 
this  month,  we'll  start  to  build 
some  simple  receivers.  Keep  the 
soldering  iron  at  hand. 

Also,  I'm  still  looking  for  mods 
for  the  HW-7,  HW-8,  and  HW-9  for 
the  third  edition  of  the  Hot  Water 
Handbook.  Send  them  to  ms  and 
if  I  use  them,  you'll  receive  a  free 
copy  of  the  book. 

Don't  forget  about  the  field  day 
photos.  Have  yet  to  receive  any.  If 
you  want  bragging  rights,  here's 
your  chance. 

What's  coming  down  the  line? 
Lots  of  good  stuff!  Right  now,  I'm 
off  for  some  portable  QRP  on  the 
bike.  Bl 


OSYer 


Direcl.  hign  spseti  freqiiEncy-eniry  keypads 
tor  ihese  popjiar  traMsceivei; 
ICOM  -  275,  375,  475.  575,  7S5.  735.  761, 
765  ail!  781  land  75lA'.vilhlJ.X14). 
Kenwcmd  ■  ('am*!  IC-10  or  IF.13  msulted)- 

140,  440.  6S0,  711,  790    811 

and  940. 
Yaesu  ■  736R,  747,  757.  757-II,  and  767 
$99.50  (+  2  50  SSH  in  US)  complete 


Inslslls  m  one  minule,  90  day  warranty. 


Stnne  Mounlain  Engineering  Company  •  404  879-(IZ41 
5(K  1573,  Stone  Mountain.  GA  301136.  Visa  anil  MC  accepted. 


CB-TO-10  METERS 


We  specialize  in  CB  radio  modiiication  plans  and  hardv/are 
Frequency  and  FM  conversion  kits,  repair  books,  plans,  tiigh- 
periormance  accessories.  ThODSandsofsalisiied  cuslomer  since 
13761  Catalog  S2, 


CBC  INTERNATIONAL 

LOU  FRANKL1N/K6NH  -  Owner 
P.O.  BOX  31S00X,  PHOENIX,  AZ  3S046 


Silent  Solar  Power 


AjJSKSiH'  -="ti  AntennasWest  i 

'(801)373-8425  -i^  b„x  aosi  Ptjvq  ut  m?.»  j 

CIRCLE  236  ON  READER  SERVICE  CARD 


•Complete  Monitoring  of  Video  and 

Audio  before  and  during  Transmit. 
•FM.  AM,  or  both  Modes  of  operation. 
•VU  Meters  for  Audio  and  Video 

Monitoring. 
•Band  Change  any  time  and  still  use  the 

main  CorttroJ  Unit, 
•Low  Loss  coax  is  NOT  required  for 

any  Band, 

•Built  in  White  Clipper 
•AGC  in  the  MIC  Amp. 
•SMOOTH  TOUCH  Control  on  all 

Switches. 
•Easy  to  Use 
•Many  More  FEATURES. 

Call  or  WRITE  For  Full  Information 

T.  D.  Systems  6419 

6419  Rock  Spring.s 
Arlington.  Texas  760 17 

817-483-4994 


CIRCLE  28  ON  READER  SERVICE  CARD 


IRON  POWDER  and  FERRITE  PRODUCTS 
AMIDC^N  . 

Fast,  Reliable  Service  Since  1963 

Small  Orders  Welcome  Free  'Tech-Data'  Flyer 

Toroidal  Cores,  Shielding  Beads,  Shielded  Coil  Forms 
Ferrite  Rods,  Pot  Cores,  Baiuns,  Etc. 

12033  OTSEGO  STREET.  NORTH  HOLLYWOOD,  CALIFORNIA  91607 


CIRCLE  4  ON  READER  SERVICE  CAR[> 


Elevate  the  status  of  yo«w  repeater  with  the  RC-850  Repeater  Controller 


Ever  heard  a  really  great  repeater? 
One  that  sounds  superb?  Is  fun  to 
use?  And  benefits  its  users  through 
Its  wealth  of  interactive  features? 
Chances  are.  it's  controlled  by  an  .ACC 
RC-850  Repeater  Controller. '  Because 
more  discriminating  repeater  owners 
choose  ACC  controllers  for  their 
systems  than  any  other.  And  tlie  850 
leads  the  industry  in  performance. 

The  '850  is  extensively  programmable, 
using  interactive  Touch-Tone  entry 
and  voice  response,  or  a  computer 
terminal.  All  remotety!  From  access 
codes  to  Its  operating  schedule,  nearly 
everything  cair  be  easily  changed. 

The  patch  supports  local  and  radio- 
linked  phone  lines.  A  three-tiered 
system  offers  ttexibiUty  in  call  routing, 
assignment  of  privileges  and  control. 
The  250  autodial  slots  support  even 
the  largest  groups. 


The  Touch-Tone  activated  mailbox  lets 
users  leave  messages  for  each  other. 
The  system  will  leave  you  messages  if 
you  miss  a  reverse  patch  or  alarm. 
Paging  support  Includes  all  popular 
tone  formats  so  users  can  always  he 
available  without  ha\'lng  to  listen. 

Multi-band  linking  extends  your 
repeater's  range,  ties  your  repeater  to 
others  for  emergency  and  public 
service  activiUes,  and  lets  you  benefit 
from  the  elevation  of  your  repeater  site 
for  working  all  bands .  Indi^Tidual  user 
codes  offer  secure  access  to  selected 
functions  to  bar  unautliorizcd  use. 

The  top-of-the-Iine  '850  distinguishes 
itself  as  a  stellar  performer  on 
hundreds  of  repeaters.  And  it  can  do 
the  same  for  you.  Learn  more  about 
how  to  enrich  your  repeater  system 
by  contacting  us  directly. 


QCC 


advanced 
computer 
controls,  inc. 


2356  Walsh   Avenue,  San!a   Clara,   CA     9S0S1      (+08)  727-3330 
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Uncle  Wayne's  Bookshelf 

Aw  right,  a  'ready!  NOW,  the  popular  electronics  and  amateur  radio  books  you  We 
been  hounding  poor  old  Uncle  Wayne  for  are  here!  Now  you  can  build  up  your  ^^ 
hamshack  library  with  these  soft-cover  favorites . . , 


01P22  •  The  Packet  Radio 
Handbook 

by  Jonathan  L.  Mayo  KR3T 
".  .  .an  cxceUejit  pLecc  of  work. 
Well  worth  reading  for  both  ihe 
experienced  and  the  riew  packa- 
reer. .  .ihe  definitive  guide  lo  ama- 
teur packei  operation. ' ' 

— Gwyn  Reedy  WIBEL 
Only  $14.50 


Q3CQ9  •  Shortwave 
Clandestine  Confidential 

by  Gerry  L.  Dexter 
Fascinating  reading — new  book 
covers  all  clandestine  broadcast- 
ing, country  by  country — tells  fre- 
quencies, other  unpLblished  infor- 
mation— spy— insurgents— freedom 
fighters— rebel — anarchist  radio — 
secret  radio — covers  all.  Current 
publication.  S4  pages.  $S.S() 


16S42  •  Shortwave 
Propagation  Handbook 

by  George  Jacobs  W3ASK 
and  Ted  Cohen  mXX 
New  revised  edition.  Contains  up- 
to-ihe  minute  information  and 
charts,  and  guides  you  through  pro- 
ducing your  own  propagation  data. 
1 54  pages,  paperback.  S9.9S 


01B65  •  The  Beginner's 
Handbook  of  Amateur 
Radio— 2nd  Ed  Hon 

by  Clay  Laster 
Combines  theory  and  practice  in  an 
easy-!0-understand  format,  and 
provides  information  for  choosing 
and  installing  radio  receivers  and 
transmitters,  antennas,  transmis- 
5ion  l]nes,  and  test  equipment.  40Q 
pages,  291  illustrations.       $16.50 


10M0I2  •  MapLibrary  by  Radio  Amateur  CalWook  Inc. 

Includes:  1  Prefix  Map  of  the  world  4-coior  40"  x  28" 
1  Map  of  North  America  4-color  30"  x  35" 
I  Great  CircEe  Chan  of  the  Worid  4-color  30"  x  ^i" 


I  World  Atlas  4-color  20  pages 


$12.00 


ARRL  BOOKS 


Six  Plus  ET^citing  Amateur  Radio  Fiction  Bobks 

AR5005  •  SOS  At  Midnight %  S.OO 

AR5013  *  CQ  Ghost  Ship S  5.00 

AR502pl  •  DX  Brings  Danger  $  S.OO 

AR503  •  Death  Valley  QTH $  5.00 

AR5048  •  Grand  Canyon  QSO $  5.00 

AR5054  •  Murder  by  ORM $  5.00 

ARi49  •  Set  of  6  Tompkins' Books $25,00 


AR2200  •  Antenna 
I  m  pfeda  n  ce'  M  kt<£h  rn'g 

by  Wilfred  N.  Caron 
For  the  advanced  amateur,  antenna 
design  engineer,  and  technician. 
This  is  probably  the  most  compre- 
hensive book  ever  written  on  the 
use  of  Smith  Charts  in  solving 
impedance  matching  problems. 


AR0453  •  FCC  Rule  Book 
InvaliiSbie  as  a  study  gyide  for  the 
regulatory  material  found  on  the 
exams  and  as  a  handy  reference. 

$5,00 


AR2I97  •  Data  Book 
This  handy  reference  iji  a  valuable 
aid  to  the  RF  deisign  engineer, 
technician,  radio  amateur,  and  ex- 
perimenter. Commonly  used  ta- 
bles, charts,  and  those  hard-to-re- 
member  formulas  are  found  in  this 
one  source.  $12.00 

ARA341  •  Interference 

Handbook 
This  250-page  book  is  written  from 
an  RFJ  sleuth's  perspective  a^nd  is  a 
diary  of  hrs  experience  in  soMng 
interference  problems.        $12.00 


ARG399  *  Tune  In  the  World 
Book  only.  S12.00 


ARJ662  •  ARRL  1989 

Handbook 
The  1200-page  sixty-sixih  edition 
contains  over  2100  tables,  figures, 
and  charts.  The  Handbook  is 
packed  with  component  data  and 
construction  articles.  $2i  M 


AR0402  •  Solid  State 

Deaign 
Soijd  Slate  Design  is  chock  fufl  of 
good,  basic  information  — 
circuit  designs  and  their  applica- 
tions, and  descripiioiis  of  receiv- 
ers, transmitters,  power  supplies, 
and  test  equipment.  $^12.00 


01P044  •  44  Power  Supplies 

for  Your  Electronic  Project 

by  Robert  J.  Troisier  and 

Jonathan  L.  Mayo 

Written  at  the  basic  level,  perfect 

for  the  beginner.  The  reader  is 

given  enough  electronic  theory  to 

understand  the  concepts  expiained 

throughout  the  book.  $15.95 


10W020  •  N6RJ  Original  2nd 

Op  by  Jim  Rafferty  N6RJ 

A  new  edition  in  an  easy-to-use 
"wheel"  formal.  Simply  dial  the 
prefix  and  instantly  have  available 
Beam  headings.  Continent  identifi- 
cations. Zone  idenfication,  Postal 
rates,  ajrid  more.  $8,95 


09D22  •  The  World  Ham  Net 
Directory 

by  Mike  Witkowski 
New — second  edition  now  Over 
600  net  listings.  This  book  intro- 
duces the  special  interest  ham  radio 
networks  and  shows  yoji  when  and 
where  you  can  tune  them  in.  $9.50 


THE 

mxfi  mm 


lJ^:i* 


16PB6  *  Packet  User's 
Notebook 

by  Buck  Rogers  K4ABT 
Over  90  diagrams  show  tried  and 
true  connections  for  popular 
TNCs,  transceivers,  and  comput- 
ers. A  genuine  nuts-and  bolls  how- 
to-do  manual.  Brand  new  [     $9-95 


AR226  •  Operating  An 

Amateur  Radio  Station 
This  booklet  is  designed  to  answer 
the  basic  questions  the  beginner 
may  have.  Equipment,  antennas, 
and  procedures  are  covered.  $1.00 


AR2286*  First  Steps  in 

Radio  byDougDeMavfWlfB 
Series  of  QST  articles.  You  will 
find  basic  explanations  of  circuit 
components:  See  these  components 
assembled  into  practical  circuits 
and  sec  how  the  circuits  make  up 
your  radio  gear.  $5^00 


AR2065  •  ARRL  Antenna 

Book 
The  AiiRL  Anlenna  Book  repre- 
sents She  best  and  most  highly  re- 
garded information  on  aniejina  :fiin- 
damentals,  tranfimis^ion  lines, 
design,  and  conssruction  of  wire 
aiucrras.  $lfi.00 


Aa047l  •  Transmission 
Line  Transformers 

by  Dr.  Jerry  Sevick 
This  book  covers  types  of  wind- 
ings, core  materials,  fractional -ra- 
tio windings,  efficiences, 
muhiwinding  and  serial  transform- 
ers, balans,  lirtaitations  at  hi^h 
impedance  levels  and  test  equip- 
ment. $10.00 


AR10S6  •  ARRL  Operating 

Manual 
The  ARRL  Opemiing  Manuai  is 
packed  with  information  on  how  to 
make  the  best  use  of  your  station, 
including:  interfacing  home  com- 
puters, OSCAR,  VHF-UHF,  con- 
testing. $15.00 


AKI250  •  Log  Book- 
Spiral 


$2.50 


AR0194  *  Aritenna 
Compendium 

Materials  on  verticals,  quads, 
loops,  Yagis,  reduced  size  anlen- 
naSj  baluris,  Smith  Chans,  Anten- 
na polarization,  and  other  interest- 
ing subjects.  $10.00 


AR0488  •  W1  FB'fi  Antenna 
Notebook 

by  Doug  DeMaw  WlFB 
Tells  how  to  get  the  best  perform- 
ance out  of  unobtrusive  wire  anten- 
nas and  verticals  and  how  to  build 
tuner  and  SWR  bridges.         $8-00 


02D42  •  The  Digital  Novice 

byJimGmbbsK9EI 
Your  guide  to  fhe  fascinating 
worlds  of  communication  that  have 
just  opened  for  thousands  of  ama- 
teur radio  operators.  Now  you  can 
learn  abouE  everything  from  Morse 
CH^de  to  the  latest  in  packet  radio 
technology.  $8,50 


05AQ5  •  Easy-up  Antennas 
for  Radio  Listeners  and 
Hams  by  Edward  M.  NoU 

Would  you  like  to  learn  how  to 
constmct  low-cost,  easy-to-crect 
antennas?  Easy-up  Antennas  will 
help  you  do  just  that.  $16.50 


01D40  *  DX  Power: 
Effective  Techniques  for 
Radio  Amateurs 

by  Eugene  B.  TiUon  K5RSG 
256  pages,  10  il|ustratiOi:s, 

$9.50 


02C30  •  The  Commodore 
Ham's  Companion 

by  Jim  Grubbs  K9EI 
160  pages  of  tisefut  information  on 
selecting  a  Commodore  computer 
for  the  ham  shack,  where  to  fmd 
specialized  programs,  the  Com- 
modore-packet connection,  and 
more!  $9.50 


ARRL  Lrcense  Manual 
Beginning  with  Tune  in  the  W^rld 
with  Ham  Radio  for  the  Novice  and 
progressitig  through  the  critically 
acclaimed  ARRL  License  Manual 
series  fOr  the  Technician  through 
Extra  Ciass;  you  will  fmd  passing 
each  exam  element  a  snap!  There 
are  accurate  tex-t  explanations  of 
the  material-  covered  along  with 
FCC  question  pools  and  answer 
keys. 
AS0143  •  Technician/ 

General  Class  License 

Manual  $5-00 

AR0166  *  Advanced  CFass 

License  Mantcal  $5.00 

AR2391  •  Extra  Ctass 

License  Manual  SS:.00 


AR04I0  •  Yagl  Antenna 

Design 
Ham  Radio  published  a  series  of 
articles  on  Yagis-  The  material 
from  these  articles  that  is  presented 
Itere  was  polished  and  expanded  by 
T>x.  Lawson,  $15.00 


AR2073  •  Novice  Antenna 
Notebook 

Novices  will  learn,  among  other 
things,  how  antennas  operate,  and 
what  governs  their  effectiveness 
for  short-  and  long-distancC:.  com-- 
munication,  $8.00 


AR0437  *  ARRL  Repeater 

Directory  1989-1990 
This  edition  is  14^  larger  and  in- 
cludes over  475  beacons  covering 
frequencies  from  14  MHz  to  24 
GHz.  You'll  also  fmd  oyer  13,300 
regular  repeater  listings  and  over 
22d0digipeaters.  $5.00 


AR3083  •  Compfele  DX'er 

by  Bob  Locker  W9Km 
You'li  leam  how  to  hunt  DX  and 
how  to  obtain  hard-to-get  QSL 
cards.  $10.00 


05C25  •  Basic  AC  Circuits 

by  Stanley  R.  Fulton/ 
John  Rawlins 
A  step  by  step  approach  for  the 
beginning  student,  technician,  or 
engineer.  Covers  concepts"' rerms, 
and  mathematics  required  to  under- 
stand AC  circuit  problems  in  an 
easy  to  read  format. 

$24,50 


ARG477  *  Low  Band  DXing 

This  book  shows  youhcrw  Id  mi!cl 
the  Challeiiges  of  the  dEFtiTLrH 
forms  of  160,  80,  aiid  40  meter 
propagation  with  effective  anten- 
nas, equipment,  and  operating 
strategics.  $10.00 


AR2030  *  Your  Gateway  to 

Packet  Radio 
Filled  with  information  for  all  ama- 
teurs, this  book  tells  everything 
yoiJ  nfed  to  know  about  this  popu- 
lar new  mode:  how  to  get  started, 
equipment  you  need,  and  more. 

$t0.00 


AR038b  •  Tune  in  the  WorTd 

with  Ham  Radio  Kit 
Tune  in  the  World  wilii  Ham  Radio 
has  put^the  fiin  back.  i|iio  learning 
what  Amateur  Radio  is  all  about. 
Also  included  is  twoC-90  tape  cas- 
senes.  One  tape  teaches  the  code, 
the  other  provides  practice. 

$15.00 


AR3ni  •  Hints  and  Kinks 
You  are  s^re  to  find  the  answer  to 
that  tricky  problem  that  has  been 
bothering  youv  ideas  for  setting  up 
your  gear  for  comfortable  and  efft- 
cient  operation.  $S.OO 


AR2i03  -SatellHe 

Anthology 
You'll  find  the  latest  information 
on  0SCARs9  through  1 3  as  well  as 
the  RS  satellites.  Information  on 
the  use  of  digitai  modes,  tracking, 
antennas,  RUDAK,  microcomput- 
er, andmore!  $5.00 


AR0046  •  Satellite 

Experimenters  Handbook 
Under  one  cover  is  what  the  Ama- 
teur kadio  Operator  needs  to  know 
in  order  to  communicate  through 
OSCAR  satellites.  $l6,0b 


OICSO  *  Master  Handbook 

of  1001  Circuits — 

Solid-Slate  Edition 

by  Kendall  Webster  Sessions 
With  this  outstanding  reference  in 
hand,  electronics  hobbyists  and 
professionals  will  never  have  to 
search  for  schematics  again.  Com- 
pletely updated,  the  book  is  thor- 
oughly indexed  and  all  lOOl  cir- 
cuits are  clearly  illustrated.  420 
pages.  $19,50  sof*  cover 


05H24  *  Radio  Handbook, 
a3rd  Edition 

WUU&m  I.  Orr  W6SAI 
This  book  is  filled  with  840  pages 
of  everything  you  wanted  to  know 
about  radio  communication,  You 
will  get  an  indepth  study  of  AC/DC 
fundamentals,  SSB,  antennas,  am- 
plifiers, power  supplies,  and  more. 
$29.50  hard  cover  only 


03R01  •  World  Press 
Services  Frequencies 
(RTTY) 

by  Thomas  Harrington 
WSpMV 
A  comprehensive  manual  covering 
Radioteletype  news  monitoring — 
contains  all  information — antenna, 
receivers,  terminal  units,  plus 
three  extensive  frequency  lists. 
Covers  65  World  Press  Services 
broadcasting  in  English.  "The 
Original  Press  Book."  84  pages. 

S8.S0 


05E03*  First  Book  of 
Modern  Electronics  Fun 

Projects 

Edited  by  Art  Salsberg 
Looking  for  a  way  to  have  ftm, 
increase  your  technical  expertise, 
and  save  money— all  at  the  same 
time?  This  unique  compendium, 
chock-fiill  of  projects,  wjll  show 
you  how,  $19.50 


05C63  *  Commodore  64 
TroutJleshooting  & 

Repair  Guide 

by  Robert  C.  Brenner 
This  book  will  guide  you  step  by 
step  through  the  complexities  of 
making  simple  repairs  to  your 
Commodore  64.  $19.50 


05C16  •  C64/1 28  Programs 
for  Amateur  Radio  & 
Electronics  by  Joseph  Carr 
The  electronics  hobbyist,  pro- 
grammer^ engioeer,  and  technician 
will  enjoy  the  task-oriented  pro- 
grams for  amateur  radio  and  elec- 
tronics in  this  book.  $14.50 


n5E00  ■  Solid-Siate  Projects 
You  Can  Build 

by  Rudolf  F.  Crap 
Geor^vJ.  Whalefi 
Ha\c  you  searchc;!  t'tir  challenging 
innuvalLve  projects,  imaginaiivdy 
dciigned  and  skillfully  debugged  10 
sUmtilate  your  own  creative  ihink- 
iiig?  tf  so,  this  book  was  written  for 
you!  SiO.SO 


fl3Rfl2  •  RTTY  Today 

by  Dav^  iu^ram  K4TWJ 
The  new  and  aniy  jp-ic-dale  RT- 
TY  bock  in  CAiylenec.  Covers  all 
!a^,cls  yf  RTTY— RTTY  and  Ho^v- 
Compjiers— ^Tn?^;  cortiprchensivt 
RTTY  guide  ever  published.  Fulh' 
iiiuslrated,  A  must  lor  RTTY  fans. 
ll2pagcs.S8.50 


(>4MM  *  GGTE  Morse  Tutor 
Fliippy  disk  for  IBM  PC.  XT.  AT. 
iind  C'Tmpaublai.  Ltgr^  Ihe  Intcr- 
naticn^I  Mcirse  eodv'  or  improv? 
your  L^pabiiitiei.  Onediskelte  wi:l 
T^Lij  you  from  bc^inrcrihruughex- 
iraclasiineasy  >clf-paccd  lesson*. 
Standard  or  Farn.'jV'Orih  mode. 
Cixk'  speeds  tVoin  I  to  over  lOQ 
words  per  minute.  SI9.S0 


I0A343  *  All  About  Cubical 
Quad  Anlennas 

by  WiUiam  Orr  W'tf5.4// 
Smart  Cawan  VflLX 
The  "Clajaii:"  on  Quad  desiga, 
[henry,  consduelior],  opcralioi;. 
New  feed  and  miitching  systems. 
Nx-w  dala.  $9.50 


I0A344  •  The  Radio  Amateur 
Antenna  Handbook 

by  Wmiam  Orr  \V6SA}f 

Vagi  btram  theory.  itinistruL'lion, 
Dpccation.  Wire  beams.  S'A-Ti 
uuTi-TS,  Mulching  systems.  A 
"mgsi"  fDrKriuUi  DXers-  Sn.50 


I0.A_M6  *  Simple,  Low-cosl 
Wire  Antejir>as  for  Radio 
Amateurs 

by  •WiUiam  Orr  W6SAI/ 
Stuart  Cowan  WILX 
All  New!  Low-corit.  iiiul:i-bandan- 
lennas:  inexpensive  i>jamj>.  "Jn- 
vi^iblc"  aTitcnr:t5  for  hami  sn 
"NiiiKh"  ^ocatiGns!  New  data. 

S11.50 


02C30  •  The  Commodore 
Ham's  Companion 

byJirfiGrttbbsK9F.I 
160  patc&  of  uscfuJ  I  rj  fur  million  on 
itlciling  a  Comn'.fxlort"  compuier 
fur  the  hsm  shick,  where  to  find 
specialized  prygram^.  the  Com- 
iiiodQre-pack(.-[  ciiimccliyr.  ami 
more!  S*.>0 


()!iE53  •  ABC'S  Of  Electronics 
by  Eari  Jacob  Watery 
WriUcn  for  anyone  wiiniing  to 
learn  the  basics  of  elecironics.  ihis 
is  a  comprehensive.  wcH  iliusiraied 
hMik  31  the  fundamenlals  of  clee- 
rrqnic-^  andt^iccirotiic  application!;. 
SU-SO  I 


I0A542  •  All  About  Verlicie 
Antennas 

frl  WiUiam  Orr  ^VeSAlf 
Siuarr  Cowan  W2LX 
Kfrectivc,  low-eoai  verticals  10- 
160  III.  -DX,  niultiband;  compact 
vcrticaii  fur  small  f.paccs:  ground- 
ing: icsl  equipmcni;  lightening. 

$10.50 


!0A:^47  •  All  About  VHF 
Amateur  Radio 

by  William  Orr  W6SA I 
DX  propitsauon.  \'}U'  Vagi  and 
Quad  bc^ms.  repeatcrj.  and  hoiA 
tlies  w-ork.  OSCaR  salelliies  and 
hn^A  louscihcm.  Sll.95 


•  Basic  Electricity/ 
Electronics 

by  Robert  R.  yfam'tUt 
In  il"s  ^xisJ:;  eie^rriciiyclc^tromcs 
-strncs  of  ie.\rbo!)ki,  a  modern  pro- 
i;i2mmed  format  is  used  lo  present 
the  material  in  a  logicai  and  easy- 
to-understand  way. 
05601  ■  Vol.1  introdmesthestu- 
dcnl  to  the  basic  eoncepis  of  circuil 
fundamentals.  Si  1. 50 

(JifiO:  -  Vol,  2  (Hnw  AC/DC 
Cireuits  \^'ork)  Tbi*.  voiun^-e  hu:Id5 
on  \tiC  basics.  It  gives  dL'lailed  in- 
t\irmdtion  on  series  and  parallel 
circuits:  effects  on  ir-duc'&ni^e.  ca- 
paciiairte.  arfd  iTau&forjiier  action. 

sn.5o 


C5E5  3  •  One  Evening 
Electronics  Projects 

by  Calvin  R-  Grofiind 
Richards.  Goss 
1 6  prnjccis  iha;  can  he  j:i.ienibicd  in 
■li  simple  home  workshop,  a  voltage 
detector,  solid -state;  telephone  beli, 
atransistor  audio  amplifier,  and  13 
others.  This  is  an  easy  to  under- 
stand, enjoyable  guide  to  compier- 
in;j  basic  electronics  projccrs— 
wiih  just  one  eveninfi"-'i  worl;. 

SS.SO 


05E94  *  Crash  Course  in 
Electronics  Technology 

by  Louis  E.  FrenzelJr. 
WitK  a  proven  format  of  pro- 
grammed instruction,  this  book 
teaches  you  the  basics  of  eleclriciTy- 
arjtf  cleciroii:T«  ifi  a  i  top-by -step, 
taiv  to  understand  fashion. 

$21.5(1 


QJBn33  •  TalkToTheWorldr 

Getting  Started  In  Amateur 

Radio   by  Jajiiix  P,  Dux  K3JD 

and  Mortftn  Keyser iSJMK 

Pr!:)\idcs  information  and  practical 

tips  on  obtaining  a  novice  license. 

Authors  late  the  [iiystery  out  of 

technical  and  procedural  aspects  of 

ham  radio.  $X4.ys 


0SWS17  •  Weather  Sateinte 
Handbook 

by  Dr,  Ralph  E.  Taggan 
Dro  Ta^gari  Jia?  w  riticn  thiS  book 
to  .';orvc  both  experienced  amateur 
satellite  enthusiast  and  the  new- 
comer. Amateur  weather  satellite 
activity  represents  a  unique  blend 
ofiiitHircstsencompas-sing  electron- 
ics, mcierology.  and  aslronau- 
lits,  '  S16.95 


0^P6?  •  Mastering  Packet 
Radio:  The  Hands-on 
Guide 

by  Dave  Ingram  K4TWJ 
Paetci  radto  is  the  hottest,  itlOsl 
rapidEy  expanding  area  of  amateur 
coninumicalions.  Written  for  Ihc 
amateur  enthusiast,  mastering 
P.^cket  Radio  will  put  you  on  the 
culling  edge  of  this  digital  commu- 
nlcai  ions  revoiuTion .  $  J2.S0 


f)3Sl^  -  Shortwave  Radio 
Listenir^g  with  the  Experts 
by  Gerry  L.  De:cl£r 
Oci  yijy  Lit  (or  Long  hours  in  front  nf 
a  radio  receiver  H.'Jiening  ro  faint 
sounds  and  noises'.'  Then  you're  a 
SWLeror  DXer.  and  you  can  prob- 
ably use  some  help.  $22.50 


ItAZJ  *  Vertical  Antenna 
Handbook,  2nd  edition 

by  Paul  ff.  Lee  S6PL 
A  ci^Nsic,  Reprinted  wiih  updates, 
including  an  addendum  un  antenna 
de.^ign  for  I60nicicr.v  .A-lso.  f.eed- 
in^  and  matehing.  srn::  verticals, 
ground  effects,  and  more. 
^}^9  page*,  paperback.  S9,95 


OJVI 1  •  The  Basic  Guide  Jo 
VHF/UHF  Ham  Radio 

byLdvardM.NoU 
Tins  book  provides  ;i  fiti^t  rate  in- 
troduetion  to  life  ori  the  2.6  and 
1 .25  meter  bands  as  well  as  23,  33, 
and  70  CM.  $fi.SO 


THE  WORLD    $4.00 


OiTOl  *  Transmitter 
Hunting:  Radio  Direction 
Finding  Simplifiod 

by  Joseph  D.  ifoeit  K90V 
and  Thomas  ,\\  Curlg^ 
WB6UZZ 
336  pages,  24S  iliiiitradens. 

S17.50 


I5D005  •  Shortwave 
Directory  (5th  Edition) 

by  Bob  Grove 
Now  recognized  as  the  slandard  of 
reference  for  North  American 
shorlway  listeners,  this  DXer'.s 
bible  is  crammed  with  up-io-dare^ 
accurate  frequency  and  use:  infor- 
riaiiun  from  10  KHz  to  ^^0  MHz. 
SI4.50 

15S003  ^  Communications 
Satellites  (3rd  Edi  ion) 

by  Larry  Van  Horn 
Includes  chapters  on  channeliza- 
tion band  plans,  transponder  iden- 
tification, intemaiional  satellites, 
evon  3  history  of  eanh  satellite  de- 
velopment. $1T.50 


03Sm  •  The  Hidden  Signals 
on  Satellite  TV 

by  Thomas  F.  Harrington 
and  Bob  Capper  Jr, 
N'c\^'  bot'k  shows  and  tells  how  ty 
lime  m  the  n^any  tboiisandi  HLif  Tele- 
phone,Data. Telex, Teletype,  Fac- 
simile Signals  on  most  of  the  TV 
Satellites,  covers  etjuipment, 
hookups,  where  to  tune.  Only  book 
eovenngihcse  secret  si^n;ilson  tlie 
saleUites.  pins  all  subcarriers,  234 


06S.S7  •  1990  Passport  to 
World  Band  Radio 
by  Irjternatioiiixl  Broadcasting 
Services,  Lid, 
You  can  have  the  world  at  your 
fmgeriips.  You'll  gei  the  Jatest  sta- 
tion and  time  grui^,  the  1990 
Buycr'i  (jiiide  and  more.   3S4 
pa^ts.  $14.50 


Hnw  can  the  W-.  rld'i  Best  DX  Map  cost  only  S4.00?  Ob\i^ 
ou.siy,  a. serious  blunder  which  you  should  take  advantage  of 
before  we  discover  ii.  This  is  the  only  world  map  in  black 
and  white  so  you  can  color  in  the  countries  as  you  work  them! 
Further,  it  has  almost  all  of  the  offit;i;U  lARU  400  countries 
on  it.  which  no  other  map  at  any  price  has. 


CODE  TAPES 


■"If  a  single  book  can  shatier  the 
stereotype  of  the  stuffy  scientist,  this 
is  the  one.  ■ '      —Detroii  Fn-i-  Press 

"..  .funny,  brilliani,  bawdy 
...Readers  wil[  find  Fcynman 
enormously  entertaining. ' ' 

— The  Ne^'-'  Yorker 

"Diet;  wcnl  through  life  noticing 
things  which  didn't  qune  fit  into  ac- 
cepted dogma .' '    — Never  Say  Die  . 
73MagiL-jr!tOc\'&9 


"Surely  You're  Joking, 
Mr.  Feynman!" 

by  Richard  P.  Feynman 

18G01  •  Great  book,  great  price! 
Paperback.  djo  gc 


/ir^yjiV  {i.'i-  ^}iie  M  n/yPT  ihiiH,^  she  ^•■■nV  ■ 
jv;iV)  ^j^  Gciur-eS /ifit/  Thf  >1i!  (ffr.  Pti>plc  n 
l'in\}  this  r}{\&  dots  !hi  jiAftnti  )f^\  Ctmn^aftf 

20ivf)'>l  COik  tJlliltn;  i»%nnilhl\  upp^tri  lO  t 


mrfriYsiffM'— !^'l^^.■,".^■  -t-..'!'    "■; '■'■■" 

'ifi  lir.ve  'fiivfii  up  nil  ^'ih/'r  ( (V^r  courses 
tf\'iy-:-il.  A  ^ivet  S/H'iilit  ik' jl    IVumi/i^. 


€ficle  W^ayne's  Bookshelf  Order  Form 

You  may  order  by  mail,  telephone,  fa.x,  or  our  Bulletin  Board.  All  payments  are  to  be  in  US 
fiinds.  Please  add  $2.50  for  shippipg  and  handling  For  all  oriiers.  Allow  3  weeks  for  delivery. 


ifiiii  Irapp^us  ny:hii\f  )i.-fiu//i-t'  fimlifl}  ,.'iu>ii<:fi  fr.iof  i^^^-  Q'UW.iji'rtfi.i  20i'\p/'t  itipc. 


7.Vr05    "Gene.sis"  %S.^S 

5  wpra— Thi.s  is  the  beginnir.E: 
tape.  LS-'-dng  yoj  through  the 26  lei- 
lurs..  10  numberi^  und  nec^i^rj' 
puncuitir>r..  comjjlcic  with  prac- 
•■i:'-.  T^er^  s^epof  ihcT-jv.Theeiic 
■  ■!  .iLjrni^ig  eivci  cnr>nJsJice  even 
to  the  faint  of  hean. 


73T13  *'Baek  Breaker"  S5.5*5 
13+  wpm — Code  groups  again,  at 
abrLsk  13-^  wpm  snyou'jl  be  rejl- 
ly  at  ease  when  you  sit  down  ir. 
fioni  ofasieely-cycd  voljnieerex- 
jmjner  v-ho  btartJ.  ^ending  you 
pliin  language  ai  nnly  13  [^t 
Yotj'il  FKxd  ihi^  exija  martin  to 
overcome  the  sheer  punic  universal 
in  most  test  situations.  You've 
come  this  faf.  so  don't  get  code  .^hy 
now! 


73T06    "TheSlickk-r"       SS.95  i 
6-  wpm — This  ;>  iht:  prEciiceiape 
for  ihi^se  who  sur^^ivcd  the  5  v-om  i 
tjpc.  ^nd  ii'>  aj.'^o  The  Mpe  for  the 
Novic:;  and  Technician  licer.sci.  h  i 
l.^  conrprised  of  oik  .lotid  hpur  of 
fruJc,   Cnaraeters  are  sent  at   13  i 
\>pm  and  lipaced  ai  5  wpm.  Code 
[iroups  are  entirely  random  ctiarac-  i 
ters  .'icnt  in  groups  of  tlve—defi- 
niieiv  not  memort7ab3y.f  ■ 


ltem# 

Title 

Qty. 

Price 

Total 

MarriP 

Shipping 
TOTAL 

2.50 

Street 

City. 


_  StatG  _ 


-Zip. 


TOTALS 


73T20    ■'Couragcou.'*"        iS.'^S  i 
20  -r    wpm — Congratulations! 
f>V.ay.  the  chijllcnge  of  cede  is  i 
wh:i|'i  gotten  you  this  far.  so  don't 
ijii:"  WW.  Go  fcrr  'he  Extra  cla.ss  I 
licence.  Wc.  send  ihv  code  faster 
than  20  per.  It's  lile  wearing  lead  I 
weights  un  ygur  feet  when  you  run; 

yoo-ii  wonder  why  Ihc  cjrarniner.s  I  |y,gj|,  /3  Mapazine ,  Attn.  Uncie  Wayne,  Forest  Road,  Hancock,  NH  03449 

.sending  so  slowly! 


Card#- 


CAE  CMC  CVISA  "Check/Money Order 
Expiration  Date 


Telephone;  (603)  525-4201 
FAX:  (603)  525-4423 
Butietin  Board:  (603)  525-4433 


Number18onyour  Feedback  card 


Looking  west 


Bill  Pasternak  WA6ITF 
28197  Robin  Avenue 
SaugusCA91350 

At  Last:  No-Code  Ticket 
Support  from  Newington! 

The  ARRL  Board  has  said  yes 
to  a  no-code  ticket!  The  Leagues' 
Board  of  Directors  met  Friday  and 
Saturday,  July  21  and  22,  in  Wind- 
sor Locl<s,  Connecticut.  After  ex- 
tensive and  sometimes  heated 
discussion,  ffiey  agreed  byaclose 
9  to  6  vote  on  a  proposal  recom- 
mending a  codeless  class  of  ama- 
teur  license,  which  they  will 
present  to  the  FCC  as  a  petition. 

Under  the  ARRL  plan,  this 
would  not  be  an  easy  license  to 
obtain.  The  testing  would  be  more 
rigorous  ttian  that  now  required 
for  a  Technician  class  ticket.  The 
examination,  givert  through  the 
VEC  system,  wfould  consist  of  Ele- 
ment 2  and  an  expanded  Element 
3A,  including  questions  related  to 
Morse  code. 

To  upgrade  to  Technician,  the 
new  licensee  would  only  have  to 
pass  a  VEC  5  wpm  Morse  code 


test.  The  proposal  does  not  ad- 
dress the  question  of  what  will 
happen  to  the  Novice  license  as 
we  know  it  today. 

Comnfiunicator  Class  License 

Callsigns  would  be  assigned 
from  the  Group  D  callsign  block. 
This  would  make  it  impossible  for 
currently  licensed  or  higher  grade 
amateurs  to  tell  a  code-free  from  a 
code-hazed  amateur  without  con- 
sulting a  calf  directory,  The  idea  is 
to  minimize  any  chance  of  license 
class  bigotry  and  isolation  of  the 
no-codes.  Frequency  priviieges 
would  be  220  iVlHz  and  above, 
with  output  power  limited  to  250 
watts.  The  no-code  licensee 
would  not  be  permitted  to  act  as 
control  operator  of  a  repeater  or 
auxiliary  station,  but  he  could  Se- 
gitimately  own  and  operate  a  re- 
peater or  remote  under  the  higher 
class  license  of  another  amateur. 

The  ARRL  directors  think  the 
best  name  for  the  proposed  ticket 
is  the  Communicator  class,  which 
should  not  be  confused  with  an 
unpopular  FCC  proposal  in  1974 


HIGH  PERFORMANCE 
PRESELECTOR-PREAMP 


The  solution  to  most  interference,  internnod,  and  desense 
problems  in  repeater  systems. 

.  "4010  1000  Mhz  tuned  to  your  frequency 

^^~~-  ^^^~         '5  large  helical  resonators 

_     ■  __  _  'Very  high  rejection 

^        — ^^»  'Low  noise — high  overload  resistance 

I     ^  "»'  ■■^  ■  'S  db  gain— ultimate  rejection  )80db 

I;  '.■•"■■  ^"  44         'GaAs  fet  option  (above  200  Mhz) 

"  '    '     'Cast  aluminum  enclosure 

'N.  BNC,  and  S0239  connector  options 


Typical  rejection:  ' 

±600Kh2  @  145  r\/lhz:  28db 
+ 1 .6  Mhz  @  220  Mhz:  40db  (44db  GaAs) 
±    5  Mhz  @  450  Mhz:  50db  (60db  GaAs) 


+  20IWhz@800Wlhz:65db 
±20  Mhz  @  950  Mhz:  70db 


AUTOMATIC  IDENTIFIERS 


NEW 

Model 
ID-2B 


•  Upio8  EPROM  programmed  messages 
■Adjustable  audio,  speed  &  interval  Simer 
•"ID  over  voice  intiibit" 
•Lov>  power  option 
"Modular  design 

"Message  selection  via  binary  input — 
TTL  levels 
•Size:  3.7x2.6x0.7" 

The  ID-2B  provides  required  station  identification  without  troublesome 
diode  programming.  The  "ID  over  voice  inhibit"  circuitry  allows  for  cour- 
teous operation  by  not  allowing  an  ID  until  the  next  squelch  closing. 


ID-2B  Wired/Tested  $99.95 


ID-2B-LP  Low  Power  S109.95 


GLBELECTRONKSJNC. 

151  Commerce  PIcwy.,  Buffalo,  NY  14224 
716.675.6740    9  to  4 
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to  create  a  new  class  of  license 
also  called  the  Communicator. 

The  League's  no-code  license 
proposal  is  probably  in  the  hands 
of  the  FCC  by  now.  The  FCC  has 
the  option  of  issuing  a  Notice  of 
Inquiry  or,  if  it  deems  appropriate, 
going  directly  to  a  Notice  of  Pro- 
posed Rule  Making  on  the  Cre- 
ation of  a  Codefree  Entry  Level 
Amateur  License. 

If  At  First 

You  Don't  Succeed . . . 

Unlike  the  1983  attempt  to  cre- 
ate a  code-free  entry  level  license, 
this  time  the  concept  will  probably 
become  reality.  While  there  is 
bound  to  be  some  opposition  from 
the  amateur  community,  at  least  a 
narrow  majority  of  the  ARRL  lead- 
ership has  gone  on  public  record 
as  favoring  the  idea.  Well  before 
an  anti- no-code  grass  roots  cam- 
paign could  start,  League  Presi- 
dent Larry  Price  W4RA  placed  his 
head  on  the  political  chopping 
block  by  creating  the  League's 
No-Code  Advisory  Committee. 
Price  was  astute  enough  to  select 
George  Wilson  W40YI  to  chair 
the  committee,  and  to  direct  that  it 
be  composed  of  representatives 
from  every  facet  of  the  amateur 
community,  including  the  ama- 
teur support  industry. 

Last  spring,  the  Committee  re- 
leased findings  favorable  to  such 
a  new  license.  Less  than  tv^ro 
months  later,  the  ARRL  Board 
went  on  record  as  being  in  favor  of 
such  a  license. 

The  no-code  concept  also  has 
the  open  support  of  powerful 
groups  in  the  hobby.  This  includes 
AtilSAT-North  America,  Tuscon 
Amateur  Packet  Radio  Inc. 
(TAPR),  the  Amateur  Industry  As- 
sociation, the  National  Amateur 
Radio  Association,  the  Interna- 
tional Amateur  Radio  Network, 
and  most  amateur  publications. 
While  several  anti-no-code  orga- 
nizations have  appeared  on  vari- 
ous packet  BBSs — primarily  in  the 
northeastern  part  of  (he  country — 
none  of  these  appears  to  have 
wide  support  as  yet. 

When  Will  It  Happen? 

The  real  question  appears  to  be 
not  whether,  but  when,  there  will 
be  a  no-code  license.  If  the  FCC 
elects  to  go  directly  to  Notice  of 
Proposed  Rule  Making  (NPR|ii/l) 
or,  ifthe  ARRL  proposal  is  submit- 
ted as  an  NPRM,  in  theory  no- 
code  could  become  a  reality  by 
year's  end,  It's  best,  though,  to 
not  hold  your  breath.  Between 
one  and  two  years  is  more  likely, 
and  even  longer  if  the  matter 


starts  as  a  Notice  of  Inquiry.  If  all 
goes  as  most  experts  suggest, 
look  for  an  official  no-code  license 
announcement  at  the  1991  Day- 
ton Hamvention,  the  traditional 
place  and  time  for  the  ARRL  to 
release  major  changes  or  find- 
ings. 

As  to  the  final  rules  governing  a 
code-free  license,  the  ARRL  pro- 
posal is  middle-of-the  road.  But  it 
also  places  the  Commission  in  a 
strange  bind  because  the  FCC 
has  possibly  a  dozen  or  more  oth- 
er code-free  license  proposals  to 
consider.  These  have  come  from 
just  about  every  arena  in  the  ama- 
teur community.  tVlany  are  far 
more  liberal  in  both  testing 
requirements  and  privileges 
granted.  In  making  any  decision 
the  FCC  must  give  equal  consid- 
eration to  each  of  these  pro- 
posals. 

Who  Voted  How 

It  will  be  interesting  to  see  just 
how  much  opposition  there  really 
is  to  no-code.  At  different  times 
over  the  next  two  years,  the  entire 
ARRL  Board  of  Directors  stands 
for  re-election.  ARRL  Directors 
voting  in  favor  of  no-code  were 
Hugh  Turnbull  W3ABC,  Atlantic 
Division;  Howard  Mark  W(JOZC, 
Dakota  Division;  Steve  Mendel- 
sohn WA2DHF,  Hudson  Division; 
Tom  Frenaye  K1KI,  New  England 
Division;  Rush  Drake  W7RM, 
Northwestern  Division;  John  Kan- 
ode  N4!^lvl,  Roanoke  Division; 
Marshall  Quiat  AGOX,  Rocky 
Mountain  Division;  Frank  Butler 
W4RH,  Southeastern  Division; 
and  Jim  Haynie  WB5JBP,  West 
Gulf  Division.  In  opposition  to  no- 
code  were  Directors  Ed  Metzger 
W9PRN,  Central  Division;  Joel 
Harrison  WB5IGF,  Delta  Division; 
Leonard  Nathanson  W8RC,  Great 
Lakes  Division;  Paul  Grauer 
W0FIR,  Midwest  Division;  Rod 
Stafford  KB6ZV,  Pacific  Division; 
and  Fried  Heyn  WA6WZO,  South- 
western Division. 

Are  We  All  Ready? 

If,  as  the  anti-no-code  "packet 
propagandists"  claim,  there  is 
heavy  sentiment  in  the  ARRL  rank 
and  file  that  they  were  sold  out  on 
no-code  by  their  leaders,  we 
should  see  a  major  shift  in  ARRL 
leadership  over  the  next  two 
years.  However,  except  for  those 
individuals  who  may  not  run  for 
office  again,  I'm  willing  to  bet 
there  will  be  little  change  in  the 
ARRL  directorate  attributable  to 
the  no-code  issue.  The  time  for 
this  license  class  has  long  been 
overdue.  ^ 


PORTABLE  ANTENNA 


MOML    AP-10 

Designed  for 
APARTMENTS 
MOTELS 
VACATIONS 


PHCE 


$64 


95 


Add  S3, 00 

Shioping  one  Handling 


Quick  Simple  Installation.  Operates  on  2, 6, 10, 15, 20, 30 
and  40  meters.  All  coils  supplied.  Only  22-1/2  inches  long. 
Weighs  less  than  2  tbs.  Supplied  wrth  10  ft.  RG  58  coax 
and  counter  poise.  Whip  extends  to  57  incties.  Handles 
up  to  300  watts, 
VSWR— 1,1:1  when  tuned 

Write  fof  mere  ctetoils  ond  ottier  S&W  products 


i 


ALL  aS^  WOL^UCTL  MADE  IN  US^ 

BARKER  &  WILLIAMSON 

atjiiHty  Conrimunirattgn  Rfoducfs  Since  1932 

Af  vcur  tJisiribi/toTi  wnte  or  coa 

lytiarol  Street  Biistol  PA    19007  laMni 

(215)  ysa-s&ai  k^ 
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Look  at  our  iwiUtiiLi  pviaH 
"OIV  WINDOW"   Line 


VHF 

{140-175) 

•  No  Hole 

•  Easy  10  Mount 

•  Rugged 

•  Superior 

Performance 

•  Radiator  Snaps 

On  and  Off 

•  Competitively  Priced 


UHF 
(420-520) 

•  3db  gain 

•  No  Hole 

•  Easy  to  Mount 

•  Rugged 

•  Superior 

Performance 

•  Radiator  Snaps 

On  and  Off 

•  Competitively  Priced 


Cellular/Trunking 
(BOO-995  MHz) 

•  SdbGain 

•  No  Hols 

•  Easy  to  Mount 

•  Rugged  -  Goes  through  Car 
Wash  Without  Removal 

•  Superior  Performance 

•  Broad  Bandwidth 

•  Smalt  Size 

•  Competitively  Priced 


COMMlJ^iCATIONSANTENijAs' 


3900-B  River  Road 

Schiller  Park,  IL  601 76 

312-671-6690 


brings  imagination  and  innovation  to 

antennas and  has  been 

since  1948!! 


r 


500,000  Radio  Amateur 
Call  Signs  at  \bur  Fingertips 

From  Here 


^ 


To  Here 


Introducing  Buckmaster's 
HamCaU  on  CD-ROM 

Over  500,000  call  signs  in  the  U.S. 
and  possesstonsare  available, 
searchable  by  caSI  sign,  name, 
address,  city,  state.  Zip  code  or 
license  class.  Using  CD-ROM  optical 
disc  technology  and  your  micro- 
computer, you  have  instantaneous 
access  to  the  Buckmaster  HamCall 
data  base. 

$499.95  per  Package 

plus  Shipping  tQuamiiles  Limited) 

HamCall  on  CD-ROM  is  a  package 
that  includes  the  C  D-ROM  data  disc, 
a  Sony  CDU-6100  external  CD-ROM 
drive  with  interface  card  for  IBM 
PCrtT  type  computers,*  and  MS-DOS 
CD-ROM  eiftensions  software. 

Publishers  Data  Service 
Corporation's  nev/  QuesSar ""  retrieval  software  package  is  also  supplied. 
This  retrieval  system  enables  the  user  to  search  the  CD-ROM  data  quickly 
and  efficiently. 


Instantly 


Order  bv  caltins  1-800: 282-5628 


SONY, 


fJErti 


■^i?:^^ 


Buckmaster 

■'WhitehairRte.3, 60x56 

Mineral,  Virginia  23117 

703:894-5777 

B  H 

■Requires  enok  RAti/l,  hard  diah  drive  and 
tklS-DOSa.l  or  later  version. 


•k 


J 


Easy  to  learn,  easy  to  use  manual 
PCB  design  package.  Capable  of 
producing  professional  artwork  for 
multi-layer,  through  hole  boards  to 
32  X  32  inches.  Host  of  powerful 
editing  features  make  efficient  PCB 
lay-out  a  breeze.  Gerber  and  NC  Drill 
output. 

Protei  offers  other  'ine  programs:  PRCEL- 
SCHEiVlA  IC,  the  easy  to  use  scherratic  cap- 
ture program,  and  PROTEL-AUTOTRAX,  tho 
full-featured  PCB  layout  program. 


INTRO 
PRICE 

^95 


HARDWARE;  IBM  PC/AT/XT/PS2  or  compatibles 640K  RAM 

2  floppies  or  a  hard  disk PC  or  MS  DOS  greater  than  version  2.0 

ORDER  TOLL  FREE,  CALL:  (800)  544-4186 

If  you  are  in  CA.  HI,  AK,  or  Canada,  call:  (408}  437-7771 

PROTEL  TECHNOLOGY  INC. 


50  Airport  Parkway 
San  Jose,  CA95110 


A  MRiitber  Company  o!  Cntec  Curfioi'Miof' 

(408)  437-7771 
fax  (408)  437-491 3 


mmm 


CIRCLE  163  ON  READER  SERVICE  CARD 


CIRCLE  378  ON  READER  SERVICE  CARD 
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Number  10  on  your  Feedback  card 


4 
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iylsh  J^ist 


It's  the  same  tough  question  every  year— what 
to  put  under  the  tree  for  the  OM(YU harmonic. 
Before  heading  out  to  the  "candy  store, "  check 
out  some  of  our  picks  for  good-value  gear  in  1989! 


HFRIGS 


I  COM  IC-735 


H,    '■.4*,-- 

-    -,     ■    —                      —         _.    -w-^lf^ 
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He 
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L.             J 

The  lC-735  is  a  compact  and  full-featured 
HF  transceiver  with  general  receiver  cover- 
age. It  measures  3.7"  (H)  x  9.5"  (W)  x  9.4"  (D), 
making  it  well-suiied  for  mobile  operation 
in  cars,  airplanes,  and  boats,  as  well  as 
for  base  station  operation,  It  covers  all  ama- 
teur HF  frequencies  from  1 .8  to  30  MHz,  and 
has  continuous  receive  from  100  kHz  to  30 
MHz.  The  735  covers  SSB,  CW,  FM,  and  AM 
modes.  The  rear  panel  has  ports  for  AFSK 
operation. 

Ttie  lC-735  has  three  scanning  functions: 
memory  scan,  programmed  scan,  and  mode 
scan .  I  n  addition,  it  has  two  VFOs  and  tunes  to 
10  Hz  resolution,  suiting  it  ideally  for  most 
modes,  even  HF  packet.  For  lovers  of  CW,  ttie 
735  supports  both  break-in  (QSK)  and  semi- 
break-in  operation.  A  DC  cable  comes  with  it 
tor  mobile  operation, 

Tfie  IC-735  retails  for  S1 150,  Contac!  ICOM 
America.  Inc.,  2380  1 16th  Ave.  N.E.,  Bellevue 
WA  93009-9029,  (206)  454-7619,  or  circle 
Reader  Service  number  220, 

KENWOOD  TS-940S 

The  TS-940S  is  a  full-featured  HF  transceiv- 
er that  provides  AM/FM/FSK/SSB/CW  opera- 
tion for  ali  amateur  bands  from  160  to  10  me- 
ters. General  receiver  coverage  ranges  from 
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30  kHz  to  30  MHz,  with  all-mode  transmitter 
operation  on  all  HF  amateur  bands.  All  switch- 
es and  dials  on  the  front  pane!  are  easily  ac- 
cessible. 

The  receiver  has  continuously  variable  IF 
bandwidth.  In  SSB  mode,  the  lower  and  upper 
filter  skirts  are  independently  variable,  provid- 
ing versatile  "low-cut"  and  "high-cut"  opera- 
tion. In  CW  and  RTTY  mode,  there  is  a  single 
knob  to  vary  the  width  of  the  passband.  In  CW 
mode,  you  can  also  vary  the  BFO  injection 
frequency,  thus  allowing  you  to  pick  a  desired 
CW  tone  while  keeping  the  signal  in  the  center 
of  the  IF  passband.  Optional  CW  filters  in- 
clude those  for  250  Hz  and  500  Hz,  The  940S 
has  a  multi-function  liquid  crystal  display  that 
displays  memory  frequency  content,  time, 
and  IF  bandwidth. 


The  TS-940S  retails  for  $2500  ($2270  without 
optional  automatic  antenna  tuner).  Contact 
Kenwood  USA  Corp.,  PO  Box  22745,  Long 
Beach  CA  90801-5745,  (213)  639-4200. 


MOBILE  RIGS 


YAESU  FT-790RII 

The  FT-790RII  is  an  SSB/CW/FM  70cm 
transceiver  for  430-450  MHz  operation.  It  us- 
es the  same  accessories  as  the  690R  and 
290R,  is  the  same  size,  and  shares  much  the 
same  control  setup. 


The  FT-790RII  has  10  memory  channels, 
and  offers  three  scanning  options:  VFO  scan- 
ning, memory  scan,  and  programmable  scan. 
It  also  has  priority  channel  operation,  and  du- 
plex operation  for  non-standard  offsets.  This 
transceiver  covers  the  70cm  band  in  two  seg- 
ments: 430-440  MHz,  and  440-450  MHz. 
Three  tuning  rates  are  available  for  each 
mode  (SSB/CW— 25  Hz,  100  Hz,  and  2,5  kHz, 
FM— 12,5  kHz,  25  kHz,  and  50  kHz), 

If  you  like  to  operate  70cm  portable  any- 
where— camping,  at  the  beach,  on  a  boat — 
this  transceiver  belongs  on  your  wish  list.  Its 
small  size  lends  itself  to  any  number  of  operat- 
ing situations,  and  it  packs  a  lot  of  punch  for  its 
size. 

The  FT-790RII  retails  for  $681,  Contact 
Yaesu  USA,  17210  Edwards  Road,  Cerritos 
CA  90701,  (213)  404-2700,  or  circle  Reader 
Service  number  222, 

ICOM  IC-901 

The  IC-901  mulliband  HF/VHF/UHF/mi- 
crowave  mobile  transceiver  improves  on  its 
predecessor,  the  IC-900.  It  comes  standard 
as  a  dual-band  FM  transceiver  (2  meter  and 
440  MHz),  but  you  can  add  up  to  to  four  more 
band  units  for  10m,  6m,  220  MHz,  and  1.2 
GHz.  There  is  also  a  band  unit  available  for  2m 
SSB  and  CW, 


Like  the  lC-900,  the  lC-901  is  comprised  of 
band  units,  an  interface  box,  and  a  control 
head.  Using  fiber  optic  cables,  you  can  remote 
the  band  units  and  interface  box  (e.g.  to 
tfie  trunk)  and  mount  the  control  head  within 
easy  reach.  This  keeps  the  majority  of  your 
station  out  of  sight,  reducing  the  chance  of 
theft.  You  can  also  install  the  control  head 
directly  to  the  interface  box  for  a  compact 
transceiver. 

Other  standard  features  include  an  extra- 
large  multi-color  LCD  that  visually  displays 
squelch  and  volume  settings,  touch-tone  mi- 
crophone, and  sub-audible  tone  encode/ 
decode  for  private  channel  operation. 

The  retail  price  for  the  base  system  is 
$1,200.  Contact  ICOM  America,  Inc.,  2380 
116th  Ave.  N.E.,  Bellevue  WA  98009-9029, 
(206)  454-7619,  or  circle  Reader  Service 
number  223. 

ALINCO  DR-570T 


The  DR-570T  2m/70cm  dual-band  mobile 
transceiver  is  the  successor  to  Alinco's  24T.  It 
has  independent  main  band  and  subband  op- 
eration, which  allows  full  duplex  operation, 
low  power,  four  scanning  (memory,  pro- 
grammed, busy  channel,  and  free  channel) 
functions,  full  reverse  operation,  priority,  call, 
and  ABX  functions. 

The  37  selectable  sufa-audible  tone  fre- 
quencies can  be  called  for  encode  or  encode/ 
decode  (tone  squelch  CTCSS),  permitting  pri- 
vate access.  The  front  panel  is  easy  to  read 
and  the  large  controls  are  very  accessible. 
The  dual  function  push  switches  have  unique 
raised  patterns  on  their  surfaces  to  allow  the 
mobile  operator  to  easily  tell  them  apart  just  by 
feel,  The  multi-color  LCD  display  lets  the  oper- 
ator know  which  functions  are  in  operation. 
The  built-in  dupfexer  has  a  single  antenna 
output  for  a  dual-band  antenna.  There  are 
plenty  of  beep  and  bell  tones  that  give  a  range 
of  information  during  tuning— again  to  allow 
the  mobile  op  to  keep  the  eyes  on  the  road — 
but  the  user  can  shut  ihem  off  if  desired. 

The  retail  price  is  in  the  $500-$600  range. 
Contact  Alinco  Electronics  Inc.,  20705  South 
Western  Ave.,  Suite  104,  Torrance  CA  90501, 
(213)  618-8616,  or  circle  Reader  Service 
number  224. 
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ICOM  iC-32AT 

The  IC-32AT  2m/ 
70cm  dual-band  HT  of- 
fers five  watts  of  power 
output  on  each  band, 
receives  138-174  IWHz, 
and  transmits  140-150 
f^Hz  and  440-450 
(vlHz.  It  features  full 
duplex  capability,  40 
memory  channels, 
programmable  scan, 
memory  scan,  and  an 
optional  UT-40  tone 
squelch  unit. 

This  HT  also  offers 
DTMF  keyboard  access 
with  direct  frequency 
entry  from  the  key- 
board, a  repealer  input 
monitor,  priority  watch, 
and  a  dial  select  func- 
tion. Plus,  it's  splash  re- 
sistant— rubber  gas- 
kets protect  the  trans- 
ceiver from  dust  and  moisture. 

The  retail  price  for  the  IC-32AT  is  $630. 
Contact  ICOM  America,  Inc.,  2380  1 16th  Ave. 
N.E.,  Bellevue  WA  98009-9029,  (206)  454- 
7619,  or  circle  Reader  Service  number  225. 


KENWOOD  TH-25AT 

The  TH-25AT  is  a  full- 
featured  programmable 
2m  HT.  It's  small,  rugged, 
and  the  case  is  water  resis- 
tant. 

The  LCD,  mounted  on 
top,  has  a  bar  graph  S-me- 
ter  which  also  functions  as 
a  battery  voltage  indicator 
during  transmit.  It  has  a 
lock  switch  to  prevent  acci- 
dental frequency  changes. 
The  LEDs  are  surprisingly 
bright,  making  the  display 
easy  to  read  in  the  dark. 

A  600  m Ah  NiCd  battery 
comes  with  the  TH-25AT. 
There  is  an  automatic  bat- 
tery-saver circuit,  and  an 
optional  AA  battery  case. 
Plus,  there's  an  automatic 
power-off  circuit  which 
shuts  off  the  rig  after  59 
minutes  of  inactivity. 

The  unit  receives  from  141-163  WIHz.  It  has 
fourteen  memories,  band  scan  functions,  and 
memory  lockout. 

The  TH-25AT  retails  for  $330.  Contact  Ken- 
wood USA  Corp.,  PO  Box  22745,  Long  Beach 
CA  90801-5745,  (213)  639-4200. 

YAESUFT-411 

The  FT-411  micro-sized  HT  provides  up  to 
five  watts  output  across  the  2  meter  band.  It 
has  49  memories  and  VFOs  controlled  by  a 
16-button  backlit  keypad. 


All  memories  store  re- 
peater offsets  or  separate 
TX/RX  frequencies,  and 
CTCSS  tones  when  the 
optional  FTS-17  Tone 
Squelch  Unit  is  installed. 
A  unique  feature  of  the 
411  is  its  ability  to  store 
DTlVlF  tone  series  in 
macros,  allowing  you  to 
dial  a  number  on  an  auto- 
patch  with  a  single 
keystroke!  The  keypad 
serves  as  a  DTMF  en- 
coder during  transmis- 
sion. 10  DTf*/lF  memories 
can  be  used  to  store  15 
digits  each. 

Other  FT-411  features 
include:  busy  channel 
lockout;  subband  (programmable),  and  selec- 
tive memory  scanning;  priority  channel  moni- 
toring; 1  f^Hz  up/down  stepping;  automatic 
repeater  shift  (+600  kHz)  in  the  repeater  sub- 
bands;  and  a  top  panel  rotary  dial  for  memory 
and  frequency  selection. 

The  FT-41 1  retails  for  $406.  Contact  Yaesu 
USA,  17210  Edwards  Road,  Cerritos  CA 
90701,  (213)  404-2700,  or  circle  Reader  Ser- 
vice number  226. 


ANTENNAS/TUNERS 


DELTA  LOOP  DL-1 02 


The  DL-1 02  is  a  V-shaped  10m  beam  with 
the  element  tips  connected  together  with  cop- 
per wire.  A  5-foot  boom  supports  the  "arms" 
(elements).  The  elements  are  attached  to  the 
boom  by  heliarc  welded  element  "horn" 
clamps.  A  mast  mounting  bracket  attaches 
the  boom  to  the  supporting  mast. 

This  antenna  exhibits  the  same  general 
broadband  characteristics  and  electrical 
properties  as  full-wave  loop  antennas  such  as 
the  quad.  Some  of  the  other  interesting  speci- 
fications are  weight:  21  lbs.,  element  arm 
length:  12  ft.,  boom  length:  5  ft.,  turning  ra- 
dius: 7  ft.,  surface  area:  2.9  sq.  ft.,  and  ele- 
ment spacing:  Vk  wavelength.  The  Delta  Loop 
also  has  an  adjustable  gamma  match  (rated  to 
2kW),  with  an  input  impedance  of  500O.  The 
gamma  match  is  factory  pretuned  and  wired. 
All  you  need  to  do  is  connect  your  coax  to  the 
bracket. 

This  antenna  is  buiit  to  last.  All  of  the  tubing 
is  6061-T6  aluminum.  There  are  no  castings, 
and  all  the  hardware  is  mil-spec  stainless 
steel. 

73  Amateur  Radio  •  November,  1989    61 


Another  nice  feature  of  the  DL-102  is  that  it 
has  a  surface  area  of  only  2.9  square  feet. 
That,  plus  its  relatively  light  weight,  allows  you 
to  use  a  rotator  with  the  Deita  Loop  as  light 
duty  as  a  good  TV  antenna  rotator. 

Suggested  retail  price  for  the  DL-102:  $300. 
Delta  loops  for  15m  and  20m  are  also  avail- 
able. Contact  Delta  Loop  Antennas.  12  Brush 
Dr.,  PO  Box  8063,  New  Fairfield  CT  06812, 
(203)  746-6368,  or  circle  Reader  Service  num- 
ber 21 9. 

MFJ  DIFFERENTJAL  T  TUNER 


MFJ's  innovative  MFJ-986  Differen!ial-P" 
3kW  roller  inductor  tuner  gives  you  Ihree  inno- 
vations in  antenna  tuner  technology. 

First,  you  get  a  differential  capacitor  that 
simplifies  tuning  and  gives  you  minimum 
SWR  at  only  one  setting.  Second,  MFJ's  new 
peak  and  average  reading  SWRrtA/attmeter 
has  a  new  directional  coupler  thai  gives  you 
more  accurate  SWR  and  power  readings  over 
a  wider  frequency  range.  Third,  a  new  current 
balun  reduces  feedline  radiation  and  field  pat- 
tern distortion. 

This  10%"  x4V2"  x15"  unit  also  gives  you  a 
6-posi!ion  ceramic  antenna  switch  that  lets 
you  select  two  coax  lines  (direct  or  through  the 
tuner),  random  wire,  balanced  line,  and  exter- 
nal dummy  toad.  A  three-digit  turns  counter 
lets  you  quickly  reset  the  tuner  to  operate  on 
your  favorite  frequency.  You  also  get  MFJ's 
full  one-year  No  h/latter  What"  Guarantee: 
fi/lFJ  will  repair  or  replace  (at  their  option)  your 
MFJ  multi-mode,  no  matter  what  happens  to 
it,  within  that  first  year. 

The  MFJ-986  retails  for  $270.  Contact  MFJ 
Enterprises,  Inc.,  P.O.  Box  494,  Mississippi 
State  MS  39762,  (60 1)  323-5869  or  (800)  647- 
1800.  or  circle  Reader  Service  number  21 8. 


LINEAR  AMPS 


BARKER  &  WILLIAMSON 
PT-2500A  HF  AMP 


The  PT-2500A  1 .5  kW  amplifier  is  a  superb 
Class  AB2  linear  amplifier,  rated  for  continu- 
ous duty  at  1500  watts  output.  The  PT-2500A 
offers  excellent  performance  for  any  mode  or 
style  of  operation,  even  HF  packet. 

The  PT-2500A  uses  two  Eimac  3-500Z  zero- 
bias  triodes,  tried  and  true  workhorses  in 
many  HF  amp  designs.  There  is  very  little 
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intermodulation  distortion  (-  33  dB),  and  the 
amp  has  a  minimum  of  60  percent  plate  effi- 
ciency on  all  HF  bands. 

The  output  circuit  is  a  pi-L  design  using  a 
235  pF,  6  kV  variable  tuning  capacitor  and  a 
heavy-duty,  silver-plated  7  kV  rotary  inductor, 
which  allows  impedance  matching  over  an 
even  greater  range  than  the  simpler  pi-  and 
L-networks. 

Since  the  PT-2500A  uses  a  grounded-grid 
(cathocfe-d riven)  design,  it  is  well  suited  for  HF 
linear  operations. 

The  power  supply  is  worthy  of  a  continuous- 
duty  amplifier.  Although  B  &  W  recommends 
230  VAC  primary  power,  the  unit  will  run  from 
1 1 5  VAC  if  25-30  ampere  service  is  available. 

The  suggested  retail  price  is  $2175.  Con- 
tact Barker  &  Williamson,  10  Canal  Street, 
Bristol,  CT  19007,  (215)  788-5581.  or  circle 
Reader  Sen/ice  number  229. 

AMERITRON  AL-80A 


The  Ameritron  AL-80A  delivers  over  1000 
watts  PEP,  850  watts  CW,  and  500  watts  RT- 
TY,  with  only  85  watts  drive.  It  uses  the  indus- 
try standard  3-500Z  tube  with  a  heavy  duty 
tank  circuit  to  achieve  up  to  70%  plate  effi- 
ciency from  160  through  15  meters  The  unit  is 
also  easily  modified  to  use  on  10m.  A  Pi-L 
circuit  gives  smooth  tuning  and  full  band  cov- 
erage, even  on  80  and  160  meters.  The  80A 
also  features  smooth-operating  vernier  con- 
trols. 

There  are  two  lighted  meters.  One  gives  a 
continuous  reading  of  the  3-5002  grid  current. 
The  other  meter  is  a  multimeter  that  displays 
plate  voltage,  plate  current,  peak  RF  output, 
and  drive  power/ALC  detector  voltage. 

The  AL-80A  measures  15"(D)  x  143A"(W) 
X  10"(H).  It  comes  with  a  two-year  warranty. 
The  unit  retails  for  $995.  Contact  Ameritron, 
Inc.,  2375  Dorr  Street,  Toledo  OH  43607, 
(601)  323-9715,  or  circle  Reader  Service 
number  230. 


TEST  EQUIPMENT 


COAXIAL  DYNAMICS 
81000A  RF  WATTMETER 

Get  Bird  quality  without  paying  Bird  prices! 
Coaxial  Dynamics'  Model  81000A  is  a  handy, 
portable,  and  economic  wattmeter  for  mea- 
suring RF  power.  It  includes  a  large,  clear, 
easy-to-read  meter  scale  with  a  mirrored 
backing,  to  eliminate  parallax  error. 

You  can  choose  from  a  full  line  of  economi- 
cally priced  detecting  elements  to  cover  100 
milliwatts  to  10,000  watts.  The  Model 
31  OOOA's  frequency  range  covers  0.45  MHz  to 
2300  MHz.  Standard  elements  are  available 
from  2  to  1300  MHz,  others  on  request.  "Quick 


Match"  connectors 
(for  low  VSWR) 
are  available  in  all 
popular  series 
from  Type  SMA  to 
1%",  both  male 
and  female.  It  is 
normally  supplied 
with  type  "N"  fe- 
male. The  SO-239 
connector  is  also 
available. 

The  Model 
31000A  is  avail- 
able at  most  amateur  radio  supply  stores.  The 
suggested  retail  price  is  $160,  with  extra  ele- 
ments priced  from  $50  to  $1 00.  For  more  infor- 
mation contact  Coaxial  Dynamics,  Inc.,  15210 
Industrial  Parkway,  Cleveland  OH  44135, 
(216)  267-2233  or  (800)  COAXIAL,  or  circle 
Reader  Service  number  227. 


PACKET/DIGITAL 


DRSI  PC 'PACKET  ADAPTOR  CARD 

The  DRSI  PC '  Packet  Adaptor  (PCPA)  is  a 
board  that  plugs  into  your  IBM  (or  compatible) 
and  turns  it  into  a  complete  packet  radio  com- 
munications system.  With  the  PCPA,  you  no 
longer  need  a  TNC— the  PC*  Packet  Adaptor 
has  all  the  functions  of  a  TNC,  and  more.  The 
software  that  comes  with  the  board  lets  you 
operate  it  as  a  TNC,  a  bulletin  board,  a  Net/ 
ROM  node,  and  a  TCP/IP  network  host. 

The  PCPA  board  is  a  half-length  card.  You 
can  plug  it  into  any  slot  in  any  PC/XT/AT-com- 
patible  computer  system.  The  board  is  avail- 
able in  three  versions:  1200  bps  modem/RS- 
232  port,  no  modem/two  RS-232  ports,  and 
two  1200  bps  modems.  You  can  run  up  to  (our 
PCPA  boards  in  the  same  PC,  and  all  the 
boards  can  share  the  same  IRQ  line. 


One  of  the  strengths  of  the  PCPA  is  that  it 
comes  with  so  much  software:  the  basic  PC/ 
TNC  package;  the  "BB"  bulletin  board  pack- 
age by  AA4RE;  PC/Node;  NET/ROM;  the  BBS 
package  by  GBBPQ;  and  the  KA9Q  TCP/IP 
"Net"  package. 

The  DRSI  PC  Packet  Adaptor  retails  for 
$140-$1 70  (there  are  three  models  available). 
Contact  DRSI,  2065  Range  Road,  Clearwater 
FL  34625,  (800)  999-0204,  or  circle  Reader 
Service  number  213. 

MFJ-1 278 


t 


The  MFJ-1 278  multi-mode  data  controller 
supports  nine  digital  modes:  packet,  AMTOR, 
RTTY,  ASCII,  CW,  WEFAX,  SSTV,  Navtex, 
and  full-featured  Contest  Memory  Keyer.  It 


also  offers  the  new  Easy  Mail"*  Personal  Mail- 
box, the  new  Multi-Gray  Level  FAX/SSTV 
Modem,  20  LED  tuning  indicator,  32K  of  RAM, 
FAX  transmitting,  and  true  DCD. 

Other  features  include  AC  power  supply 
(or  use  12  VDC),  KISS  code,  random  code 
generator,  independent  printer  port,  lithium 
battery  backup,  RS-232  and  TTL  serial  ports, 
standard  850  Hz  RTTY  shift,  socketed  iCs, 
programmable  message  memories,  software- 
selectable  dual  radio  ports,  and  much  more — 
all  in  a  sleek  9Vs"  x  9V2"  x  1  Vz"  cabinet. 

Hooking  up  your  MFJ-1278  is  easy.  All  you 
need  is  the  MFJ-1278.  your  rig,  any  computer, 
the  appropriate  radio/1278  and  1278/com- 
puter  cables,  and  a  terminal  program.  MFJ 
offers  software  starter  packs,  at  $24.95  each, 
for  IBM  compatible,  Commodore  64/123/ 
VIC-20,  or  Macintosh  computers.  They  in- 
clude interface  cable  and  software  on  disk 
or  tape. 

You  also  get  MFJ's  full  one-year  No  Matter 
What="  Guarantee.  (See  page  62,  the  MFJ- 
986.) 

The  MFJ-1278  retails  for  $280.  Contact 
MFJ  Enterprises,  Inc.,  Box  494,  Mississippi 
State  MS  39762,  (601)  323-5869  or  (800) 
647-1800,  or  circle  Reader  Service  number 
214. 


KANTRONICS  KAM DATA  CONTROLLER 


UNIVERSAL  M-7000 
MULTI-MODE  DECODER 


The  Kantronics  KAM  is  a  multi-mode  data 
interface  that  encodes/decodes  CW,  packet, 
RTTY,  ASCII,  and  AMTOR.  It  can  be  used  with 
a  personal  computer  to  receive  weather  fac- 
simile (WEFAX)  broadcasts. 

The  KAM  is  a  modem-sized  box,  22.5  x  1 4.7 
X  4.7  cm.  The  front  panel  has  two  push-button 
controls,  one  for  power  and  one  to  select  the 
FM  or  AM  (limiter-less)  operation  of  the  HF 
modem.  The  rest  of  the  front-panel  controls 
are  LED  status  indicators,  plus  an  easy-to- 
read  green  bar  graph  tuning  indicator.  The 
back  panel  has  two  radio  connectors,  a  con- 
nector for  the  computer/terminal,  and  a  con- 
nector ior  power. 

The  KAM  comes  equipped  with  two  special 
packet  features  not  found  in  most  other  TNCs 
or  multi-modes:  a  gateway  function  and  a  per- 
sonal mailbox.  The  gateway  function  permits 
the  KAM  to  act  as  a  crossband  digipealer 
when  both  the  HF  and  VHF  ports  are  enabled. 
The  personal  packet  mailbox  (PPM)  lets  users 
or  BBS  stations  connect  to  the  KAM  and  leave 
or  retrieve  messages.  In  essence,  the  KAM 
becomes  a  small  BBS  with  messages  stored 
in  the  KAM's  memory,  rather  than  on  a  disk. 

If  you  are  looking  for  a  small,  low-power, 
lightweight,  all-purpose  terminal  unit  to  use 
with  your  personal  computer,  the  KAM  may  be 
the  answer.  It  retails  for  $320.  Contact 
Kantronics,  Inc.,  1202  E.  23rd  Street, 
Lawrence  KS  66046,  (913)  842-7745,  or 
circle  Reader  Service  number  21 5. 


The  Universal  M-7000  is  a  sophisticated 
multi-mode  code  converter.  This  dedicated 
device  (no  computer  required)  decodes  Morse 
code,  Baudot  RTTY,  Bit-Inverted  Baudot, 
SITOR  A  and  B,  ASCII,  and  packet.  It  can  also 
display  facsimile  in  all  speeds  and  lOCs. 

Other,  more  exotic,  modes,  such  as  RDM 
(VFT)  8, 12,  16,  and  24  channel,  can  also  be 
intercepted.  Synchronous  military  modes 
such  as  ARQ-M2,  ARQ-E,  and  ARQ-E3  are 
uniquely  available  through!  the  M-7000.  Other 
advanced  capabilities  include  Russian  Third 
Shift  Cyrillic,  Literal  Mode,  and  Databit  Mode. 
Auto  baud,  auto  shift,  and  auto  tuning  are 
supported.  Convenience  features  include  di- 
versity inputs,  ATC,  MSt,  UOS,  OPI,  SelCals, 
and  Autostart.  The  M-7000  will  output  to  a 
monitor,  printer,  or  terminal  control. 

Retail  prices  are  in  the  $1000  range.  Con- 
tact Universal  Radio,  1280  Aida  Drive, 
Reynoldsburg  OH  43068,  (614)  866-4267,  or 
(800)  431-3939,  or  circle  Reader  Service 
number  216. 

HEATHKIT  HK-21  INC 


The  Heath  HK-21  TNC  is  a  compact,  self- 
contained  TNC  with  a  built-in  personal  packet 
bulletin  board  system  (PBBS).  It  measures 
2V2"(\N)  X  r'(H)  X  4Va"(L)  with  no  cables 
plugged  in.  With  the  internal  battery  pack,  the 
unit  weighs  about  SV?  ounces. 

This  unit  draws  very  liltle  current.  In  stan- 
dard 12  voit  DC  use,  it  draws  a  little  less  than 
40  mA.  The  optional  NiCd  battery  pack  is  rated 
at  120  mAh,  and  is  charged  whenever  exter- 
nal battery  power  is  applied. 

The  HK-21 's  PBBS  is  quite  complete.  An 
outside  computer  isn't  necessary;  software 
and  message  storage  is  part  of  the  HK-21 . 

The  HK-21  retails  for  $220  (plus  $1 8  for  the 
battery  pack).  Contact  Heathkit,  Benton  Har- 
bor Ml  49022,  (800)  253-0570,  or  ci  rcle  Read- 
er Service  number  21 7. 


SOFTWARE 


INSTANT  TRACK 

Instant  Track  is  a  high-end  satellite  tracker 
IBM  PCIone  program  that  carries  a  very  low- 
end  price.  It  is  full-featured  and  ajoy  touse. 


The  main  menu  lets  you  edit  your  station 
elements,  any  of  up  to  200  satellites  in  its 
library,  and  gives  you  a  choice  of  functions. 
The  startup  screen  even  gives  favorite  satel- 
lite statuses,  so  you  instantly  see  if  they're  up 
or  down. 

You  can  graphically  display  an  excellent 
Mercator  projection  of  the  world,  on  an  EGA/ 
VGA  screen,  with  locations  of  sun,  moon,  day/ 
night  terminal  line,  and  your  bird  of  choice 
continuously  updated.  You  can  also  invoke  a 
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text  screen  that  includes  live  data  for  multiple 
stations,  and  print  a  quick-reference  operat- 
ing schedule.  After  putting  in  the  latitude  and 
longitude,  the  program  gives  you  your  grid 
square  and  distance  from  the  nearest  city. 

Two  other  program  innovations  are:  squint 
angle  window  (in  addition  to  the  standard  foot- 
print), and  running  the  tracking  functions  in  a 
background  program  to  aim  your  antennas 
while  you  continue  with  other  tasks  on  the 
same  computer! 

Instant  Track  perfoms  best  on  an  AT-class 
machine  with  coprocessor  and  EGA  or  VGA 
display,  but  will  work  either  without  the  math 
ciiip  or  on  a  vanilla  XT. 

At  this  writing.  Instant  Track  will  most  likely 
be  available  as  share-ware  with  a  requested 
donation  of  $50  to  AMSAT  (address  on  the 
program).  Contact  Project  OSCAR,  PC  Box 
1136,  Los  Altos  CA  94023-1136.  for  more  in- 
formation. 

GGTE  MORSE  TUTOR 

Morse  Tutor  runs  on  any  MS-DOS  comput- 
er, with  as  little  as  128K  of  memory,  and  easily 
matches  the  clock  of  most  users'  machines. 

The  Morse  Tutor  program  offers  the  user 
a  choice  of  two  methods  of  Morse  code 
instruction— Standard  or  Farnsworth.  The 
Farnsworth  method  allows  independent  char- 
acter and  word  speed  settings — Morse 
leamers  can  set  the  character  speed  at  the 
goal  speed,  which  means  they  don't  need  to 
relearn  a  new  sound  for  the  same  character  as 
their  copy  rate  picks  up. 

This  program  lakes  you  from  an  introduc- 
tion of  all  the  letters  in  the  alphabet,  the  num- 
bers 1-9,  0,  punctuation,  and  pro-words 
(telegraphy-specific  codes),  to  sending  you  a 
QSO  built  by  the  program  itself! 

Morse  Tutor  re  places  your  El  mer  i  n  two  criti- 
cal areas:  It  chooses  one  of  billions  of  possible 
random  QSO  combinations  to  send,  making 
them  impossible  to  predict,  and  it  lets  you 
immediately  check  copy  accuracy. 

Morse  Tutor  retails  for  $20.  Contact  Uncle 
Wayne's  Bookshop,  73  Magazine,  Fores/  Rd., 
Hancock,  NH  03449.  m 

73  Amateur  Radio  •  November,  1989    63 


Number  20  on  your  Feedback  card 


Above  AND  beyond 

VHF  and  Abo ve  Opera tion 


C.L.  Houghton  WB6IGP 
San  Diego  Microwave  Group 
6345  Badger  Lake 
San  Diego,  California  92119 

PC  Board  Techniques 

This  month  we'll  cover  ques- 
tions about  PC  board  production 
and  methods.  While  there  are  sev- 
eral methods  that  give  good  re- 
sults, only  two  basic  methods  are 
outstanding.  Proper  selection  of 
board  materials  and  the  type  of 
traces  on  the  board  are  all  im- 
portant, especiafly  at  UHF  and 
above. 

The  most  common  methods 
use  photo  sensitive  boards,  silk 
screen  inks,  copied  Mylar™  trans- 
fers, and  direct  transfers  or  rub- 
on's.  In  ctioosing  one  method 
over  another,  consider  the  cost  of 
supplies  versus  the  quantity  of 
boards  you  wish  to  make.  If  you 
only  want  to  make  one  or  two  PC 
boards,  I  recommend  going  with 
the  photo  (sensitized)  resist 
method. 


Photo  Sensitized  Boards 

This  method  has  several  pit- 
falls, but  you  can  avoid  them  with 
careful  preparation.  The  watch- 
word is  cleanliness.  You  can  buy 
the  PC  board  pre-sensitized,  or 
you  can  sensitize  it  with  spray-on 
chemicals.  Ready-to-go  stock  is  a 
little  pricey,  but  gives  very  good 
results.  The  problems  with  this 
method  are  improper  exposure, 
poor  cleaning  of  board  stock 
(home  sensitizing),  and  chemicals 
that  have  become  weak  from  hav- 
ing been  stored  too  long. 

With  photo  resist,  problem 
boards  don't  show  until  after  you 
pull  them  from  the  etchant.  If 
traces  are  mistakenly  etched 
away,  you  have  to  junk  the  board 
and  start  again. 

John  WB6BKR  uses  the  home- 
spray  sensitized  PC  board  tech- 
nique, and  it  works  very  well  for 
him.  John  made  double-sided  PC 
boards  by  first  using  a  clear  note- 
book cover  for  the  front  and  rear 
backing  of  the  PC  board  artwork. 
The  artwork  is  placed  on  the  in- 
side of  this  V-shaped  piece  of 
clear  plastic  film  to  allow  the  art- 
work to  come  in  direct  contact  with 
the  PC  board.  This  makes  a  good 
light  seal  for  exposure,  and  also 
allows  proper  registration  when 
making  double-sided  PC  boards. 
The  inside  of  the  front  is  tfie  top 
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surface  of  your  double-sided 
board,  and  the  inside  of  the  rear 
film  is  the  bottom. 

To  home-sensitize,  spray  the 
photo  resist  on  the  cleaned  PC 
board.  Apply  two  or  three  thin 
coats,  letting  the  photo  resist  dry 
between  coats.  The  finished  art- 
work in  its  V-shaped  envelope  al- 
lows the  PC  board  to  be  inserted 
for  exposure  to  strong  ultraviolet 
or  sunlight  on  each  side.  The 
frame  (o  hold  this  can  be  a  small 
piece  of  glass  with  a  solid  back  to 
prevent  light  reaching  the  other 
side  until  you  turn  the  board.  Also, 
the  frame  holds  the  artwork  in 
tight  contact  with  the  board,  pre- 
venting light  from  undercutting 
the  negative. 

Simple  PC  Board  Methods 

On  very  simple  or  prototype  PC 
boards,  the  cut-and-peel  or  mask- 
ing tape  works  fine.  You  can  cut 
some  films  with  an  X-acto™  knife 
and  transfer  the  completed  pat- 
tern to  a  silk  screen  for  volume 
production.  In  the  masking  tape 
method  the  traces  are  transferred 
to  the  tape  (paper  side)  via  a  piece 
of  carbon  paper,  and  the  portions 
to  be  removed  are  cut  out  with  an 
X-acto  knife.  The  remaining  tape 
serves  as  the  "resist"  to  the 
etchant.  This  is  good  for  only  one 
board. 


Silk  Screen  Method 

I  favor  the  silk  screen  method, 
which  I've  been  using  for  the  past 
10  years  or  so,  mainly  because  of 
material  costs.  The  boards  I've 
made  were  for  club  or  multiple 
board  projects.  For  quantity  pro- 
duction, a  $10  quart  of  ink  does 
about  2000  PC  boards.  The  silk 
screen  material,  about  $20  per 
square  yard,  is  polyester  (305 
threads  per  inch).  The  sensitizing 
film  or  transfer  film  can  be  either 
cut  with  a  knife  or  transferred  from 
photo  negatives.  The  film  is  made 
by  Ulano,  210  E.  86th  St.,  New 
York,  New  York  1 0028,  telephone 
(212)  628-7960.  I  use  the  RX-200 
and  RX-300  photo  transfer  films. 
Capillex-25,  a  newer  film,  costs 
about  $10  for  a  piece  24"  X  40". 
(You  can  handle  this  film  in  nor- 
mal light.)  This  sheet  of  film  can 
make  patterns  for  several  years. 

The  inks  used  in  making  PC 
boards  are  all  petroleum  based.  1 
use  Naz  Dar  Circuit  Black  211, 
which  is  excellent  in  combination 


with  ferric  chloride  as  a  etch.  You 
can  order  it  from  Naz  Dar,  Garden 
Grove,  California,  telephone  (714) 
894-7958.  I  apply  the  ink  with  a 
squeegee,  forcing  it  through  the 
open  patterns  in  the  screen  onto 
the  copper  PC  board  foil.  Note 
that  the  artwork  transfer  films  and 
blockout  are  all  water-based.  This 
distinction  makes  the  screen 
printing  easily  reusable.  If  you 
wish  to  keep  the  screen,  clean  up 
the  printing  inks  with  paint  thin- 
ner, and  store  when  dry.  If  you 
wish  to  remove  the  transfer  film, 
wash  it  with  lukewarm  water  and 
it's  ready  for  a  new  pattern.  This 
makes  screen  printing  very  inex- 
pensive. 

Boards  for  Up-Frequency 

In  making  a  PC  board  for  VHF/ 
UHF,  always  use  double-sided 
board.  Etch  yourtraceson  the  bot- 
tom of  the  board,  and  retain  the 
top  copper  surface  to  serve  as  a 
common  ground.  This  gives  all 
ground  connections  a  low  im- 
pedance connection  to  VHF/UHF 
circuits.  It's  common  to  solder  a 
short  piece  of  copper  or  brass  rib- 
bon, folding  the  edge  to  give  you  a 
full  ground  surface  around  the 
outside  of  the  board.  Solder  to 
both  top  and  bottom.  PC  board 
traces  at  UHF  do  not  like  abrupt 
corners,  so  trim  off  the  sharp 
edges  to  about  45  degrees.  The 
exception  to  this  rule  is  in  stripline 
techniques.  In  stripline,  the  entire 
trace  is  made  tora  set  impedance, 
and  trimming  would  change  this 
impedance. 

Drill  all  connection  holes  for 
those  connections  not  requiring 
grounding.  Ream  the  holes  in  the 
the  top  of  the  board  with  a  3/16"  to 
Va  "  drill  bit  to  give  clearance  to  the 
component  leads  when  mounted 
on  top  of  the  board's  ground  sur- 
face. Instead  of  a  drill  bit,  you 
might  want  to  use  a  more  profes- 
sional tool.  Vector,  12460  Glad- 
stone Ave.,  Sylmar,  California 
91342,  makes  a  $15  pad  cutter. 
Part  #138APD,  for  just  this  pur- 
pose. It  centers  on  the  drilled  hole 
(0.040"). 

Now  drili  the  holes  for  connec- 
tions requiring  grounding.  Do  not 
ream  ground  holes.  These  ground 
holes  are  soldered  on  fop  as  well 
as  on  the  bottom  of  the  board,  giv- 
ing you  a  shield  and  low  induc- 
tance ground  connections.  This  is 
very  important  at  VHF/UHF.  All 
other  connections  are  soldered 
only  on  the  trace  or  bottom  side  of 
the  board.  The  alternative  would 
be  to  use  plated  through-holes, 
but  that's  beyond  simple  garage 
operation. 


Combine  a  good  photo  transfer 
from  negatives  from  magazine  ar- 
ticles or  original  artwork,  and  pho- 
to the  negative  to  the  transfer  fi  I  m . 
Adhere  it  to  the  silk  screen,  and 
you're  ready  to  make  boards  any 
time  you  desire.  By  making  your 
own  frames,  you  can  save  even 
more.  The  frames  resemble  a  pic- 
ture frame  with  a  deep-cut  center 
on  one  side.  This  groove  holds  the 
screen  material  taut  with  roping 
similar  to  that  in  aluminum  screen 
doors. 

PC  Board  Material 

The  next  most  important  part  of 
board  construction  is  the  board  it- 
self. Most  high  quality  PC  board 
material  isafiberglass-epoxytype 
called  G-10.  Avoid  bargain  boards 
made  of  paper  or  similar  dielectric 
types.  They  tend  to  pick  up  pro- 
cessing chemicals  and  hold  mois- 
ture. At  VHF  and  higher  the  abnor- 
malities can  cause  problems. 

G-10  fiberglass-epoxy  PC 
board  material  is  consistent  and 
available  in  surplus  quantities. 
Check  nearby  PC  board  houses, 
as  they  might  sell  scraps.  When 
cut,  the  edges  of  this  type  of  board 
are  sharp,  due  to  the  fiberglas 
cloth  used  to  make  the  dielectric 
material.  Normally  this  type  of 
board  material  has  a  dielectric 
constant  of  5,  which  you  can  verify 
by  measuring  the  capacitance  of 
the  sample  double-sided  board 
and  calculating  the  constant. 

Normally  G-10  epoxy  PC  board 
material  is  not  used  on  frequen- 
cies above  1300  MHz  due  to  RF 
loss.  Low-loss  Teflon"  fiberglass, 
with  a  dielectric  constant  (Esr) 
from  2.2  to  about  2.5,  is  commonly 
used.  How  important  is  the  dielec- 
tric constant  (Esr)?  A  higher  Esr 
allows  smaller  circuitry  at  VHF 
and  microwave  frequencies.  The 
Esr's  of  some  low-loss  aluminum 
and  ceramic  PC  board  materials 
go  as  high  as  10  to  20,  making  for 
very  small  circuitry.  Using  G-10, 1 
limit  my  construction  to  1.3  GHz, 
and  using  Teflon,  up  to  24  GHz. 

Duroid™  is  a  very  fine  form  of 
Teflon  with  excellent  dielectric 
stability  due  to  the  board  compo- 
nents being  cut  up  to  a  very  fine 
consistency.  This  gives  a  high 
probability  of  repeatable  circuits 
in  large  volume  production.  Nor- 
mal woven  Teflon  may  have  irreg- 
ularities, though  I  haven't  had  any 
trouble  at  10  GHz  with  it. 

Starter  and  PC  Board  Kits 

Checking  the  catalog  from 
Newark  Electronics,  I  found  sev- 
eral starter  kits  for  printed  circuit 
board  construction,  listed  below. 


w 


here's  the  Beam? 

Ufiobrr^iv^  DX  Q^jr,  AnKCH^i  lor  SO  rhru  10 
h^sily  hidden  •  InsKll  F^r  •  .-ix^d  o:  Porfable 

TicTc'i  i  20  ::iei<r  anEc:^^  wii  real  !J)X  Pan^h 
hidden  m  tiiii  pl^li:::.  Y^u  csn':  jcc  il.  :■:  J  your 
n^ighc'ijrs  <;sn't  dihcr.  Bui  ir  ;^.^l.s  G\"  >j  ■tr\^iM 
anyway.  How  about  a  low  pj-^fik  S^"-l.i.^U  \n- 
™  banJerf  Or  a ',',  (krrerr  raorL'>banJer  I^t  ihi!  airirf 
AM  easily  til  the  p^^-.Jt^itocJ;-Pric<-i  ii*  to  S«. 
Work  DX  without  uHmg  Ihc  n<:ighbor^ 

?v-v  50062-R.  PK.v.^,  UTSj&B    fSQl]   373-8425 
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1 989  CALL  DIRECTORY 

(On  microfiche) 

Call  Directory $8 

Name  Index 8 

Geographic  Index 9 

All  three  —  $20 

Shipping  per  order  $3 

BUCKMASTER  PUBLISHING 

Mineral,  Virginia  23117 
,703:  894-5777         800:  282-5628 


J 
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SUPER  PERFORMANCE  BAHERIES 


UPDATED  SUPER  ICOM 

SUPEfl    ICOM    BP-7S.    13-2    volts, 

1200ma  triple  the  capacity  of  the 

I  com  BP-7,  5w  output 

SUPER    ICOM    8P-8S,    9.6    volts. 

1200ma.  50";.  more  capiscity  ttian 

the  (can  SP-8. 

Bslh  are  rapid  base  charge  only,  or 

slide  in  v;all  charger  4  inches  high. 

BP-7S  or  BP-K,  S65.(}3 

SUPER  KENWOOD 

SUPER  KENWOOO  Pfl-?5S/PB  Z6S.  8,4 
volts,  900ma,  double  the  capacity 
of  the  PB-25/PB-26  (Of  the  2500/ 
2600/3500/3600,  Charge  with  either 
the  standard  wall  charger  or  drop 
in  charger.  3  inches  high,  S65,00. 


Exact  repiacement  F-NB-2  Nicad  pacx 

for  Yaesu  FT-404R/207R/208R/708R 

$2250 

SPEAKER/MICS 

loom  HM-9  $35.00 

Yaesu  MH12A2B  S3 1. 00 


SUPER  YAESU 

SUPER  VflESU  FNB-4SH.  1?  volts. 
lOOOma,  double  the  capacity  of  the 
Yaesu  FMB-4.  5  watt  output.  Rapid 
charge  only.  S71.00 
SUPER  VAESU  FNB-3S.  9.6  volts. 
'200ma,  iriole  the  capacity  of  the 
vaesu  FNB3.  3,5  watt  cutput 
Haoid  or  wall  charge.  S65.00 
Botn  are  pc-fect  for  the  03.  09  and 
72?  series  radios  and  are  i  inches 
higi 

Inserts  fen 

Kenwoflt)  PB  25.  25H.  26         SZ5.D0 
Icom  BP-3  SI  8.95 

Icom  BP-5  |5D0ma)  S24.95 

I  win  BP-7  |500mal  SZ9.50 

Icom  BP-B  S28.50 


FdSl  ime  for  Yaesu  41l.'Bf1,'470.  FNB-10/11/12.'1'S  ava.faole. 

.■^M  HOO  stiipssnif.  r;nn(^i.i5  |o-  'i-tr  rr.jck  CT  rasitl^r^is  -iiJct  8^;  :jx 
Comp'Ke  line  of  WICAf  packs  for  com,  Kenwaad.  Yaesu.  Tempo.  Santec,  Azden.  Cordless  "e!e:hones, 
-Akame.  NicadlS  Gell-[;ells  All  NICAD  packs  include  1  year  guarantee  Commercis'  Radio  Packs  available. 
For  all  your  battery  'icds.  write  or  ca'l  ioaay  for  j  «in'prete  catalog.  Dealer  :n:;L.irics  invited 

VflREBV  M,fiMS  FC'R  HAMS 

imp^lllPIKW  Inc. 

149  Palmer  Road  •  Southbury,  CT  06488 
(800)  B34-8132  In  CT  [203|  2643985  FAX:  (203]  Z6Z-6943 


Yes,  please  send  infor- 


mation on  your  line  of  amateur 
antennas  to: 


One  UfawlroniCs  Place 

Wln»ral  Wells,  Texas  76067 

(8171  325-iaS6 
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You  can  order  them  from  Newark 
Electronics,  17802  Irvine  Blvd., 
Los  Angeles  CA  92680;  (714) 
669-1641.  6321  North  Avondale 
Ave.,  Chicago  IL  (312)  792-8233; 
and  1001  Virginia  Ave,  Atlanta  GA 
(404)761-9902, 

1.  Standard  Manual  Resist  Kit 
#002748.  $9.65  3/ea,  3"x6"  PC 
boards,  resist  pen,  pressure  sen- 
sitive tape-strips,  etch  and  etch- 
ing tray. 

2.  Standard  Photo  Resist  Kit 
*'00Z750.  SI 2.85  3/ea,  3"x6"  pre- 
sensitlzed  boards,  cut-and-peel 
negatives,  glass  exposure  frame/ 
clips,  developer  etch  and  tray. 

3.  Manual  Photo  Resist  Lab  Kit 
#002767.  $83.20.  Makes  3  sq.  ft. 
single-  and  double-side  boards, 
plain  and  sensitized  boards,  art- 
work for  manua!  or  photo  resist, 
exposure  frame,  pholo  flood 
lamp,  develop  etch  solutions  and 
trays. 

4.  Silk  Screen  Printing  Kit 
#002753.  $103.90.  Complete  ma- 
terials and  equipment  to  make  silk 
screen  printer  with  10"x12"  frame 
and  3  production  stencils.  Facto- 
ry-made frame  with  silk,  two  extra 
silks,  hinges,  squeegee,  film  ex- 
posure frame,  U/V  exposure 
lamp,  black  and  white  inks,  ther- 
mometer, developing  and  block- 


out  solutions,  and  glass  tray.  Fin- 
ished printer  can  make  1000 
impressions  per  day. 

The  photo  resist  kit  is  less  ex- 
pensive, but  the  number  of  PC 
boards  you  can  make  is  limited  to 
the  sensitized  board  stock  in  the 
kit  or  new  purchases.  While  the 
silk  screen  kit  is  more  expensive, 
you  can  add  common  compo- 


Mail  Bag  Comments 

Steve  Noll  WA6EJ0  writes  that 
the  Ventura  10  GHz  beacon  is  ac- 
tive from  Red  Ivlountain,  elevation 
2080  feet.  Power  is  140  mW  from 
a  Gunn  diode,  and  the  frequency 
is  10.256  GHz,  the  70th  tiarmonic 
of  146.52  MHz.  The  antenna  is  a 
17  dB  horn  vertically  polarized 


7  favor  the  silk  screen  method 
(for  etching  PC  boards). " 


nents  from  a  well-Stocked  hard- 
ware store. 

Ferric  chloride  is  the  most  com- 
mon etch,  so  whatever  method 
you  use,  the  etch  is  the  same. 
Many  parts  houses  stock  etch  in 
Quart  containers,  but  you  can  ob- 
tain it  cheaply  from  some  chemi- 
cal supply  houses  in  larger  quanti- 
ties. The  least  expensive  quantity 
is  a  "Carboy,"  which  is  about  14 
gallons  weighing  175  pounds.  It 
costs  about  $80  with  a  $1 5  to  $20 
dollar  deposit  on  the  container. 

Another  source  for  your  needs 
is  Midland  Technologies,  34375 
E.  Frontage  Rd.,  Bozeman,  Mon- 
tana 5971 5. 


with  MCW  ID.  The  Ventura  club  is 
actively  taking  off  on  a  club  project 
to  construct  10  GHz  transceivers. 
John  WA4WDL  liked  the  home- 
built  dish  antenna  by  N6XQ  in  the 
April  issue  of  73.  He  comments 
that  Jack  N6XQ  is  correct  as  Song 
as  each  added  parabola  is  per- 
pendicular to  and  centered  on  one 
passing  through  the  origin.  In 
Jack's  antenna,  each  rib  is  per- 
pendicular to  and  centered  on  an 
imaginary  rib  passing  vertically 
through  the  center  of  the  antenna. 
His  symmetrical  design  and  two 
sideboards  accomplish  this.  I!  is 
nice  to  see  even  a  simple  proof  or 
demonstration  worked  out. 


Bob  N8DQD  in  Parker,  Colora- 
do, picked  up  several  of  the  10 
mW  10  GHz  transceivers  at  Day- 
ton and  is  experimenting  with 
them.  He  has  modulated  one  with 
a  carbon  button  mike  in  parallel 
with  a  ion  resistor  in  the  DC  feed 
to  the  Gunn  device  for  AM  modu- 
lation on  a  Gunn  transmitter.  This 
is  more  proof  that  just  a  few  dol- 
lars and  some  experimentation 
can  launch  you  into  microwave 
operation! 

Clint  KA70EI/3  is  building  a 
23cm  transceiver.  He  was  trying 
to  obtain  a  good  mixer  until  he  saw 
my  construction  article  m  the  Oc- 
tober '87  issue  of  73  on  a  home- 
built  23cm  mixer.  He's  going  to 
include  the  mixer  in  his  project. 
Clint  is  also  collecting  parts  for  10 
GHz  operation. 

I  am  putting  together  a  list  of 
beacons,  and  it  will  soon  be  avail- 
able. Let  me  know  if  you  have  any 
beacon  news  so  I  can  include  it. 
This  list  is  for  any  beacon  operat- 
ing from  50  MHz  on  up. 

As  always.  I  welcome  your  com- 
ments and  want  to  hear  from  you 
about  VHF/UHF/microwave 
projects  and  related  items.  Let  me 
know  what  you  would  like  to  see  in 
this  column.  Please  send  an 
SASE  for  a  prompt  reply.  BB 
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Keyword  index 


1 0  meters 38 

216-220  MHz 10 
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440tkflHz 24 
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74164  registers  ._.,._ 20,  48 
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Czectwslovakia  86 


Issue  ff350 
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Handy-T;acker  cardioid  pattern  ...  52 

HW-7/8/9 54 
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Newark  Electronics    . .  -  - 66 
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N-type  connector  27 
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PacComm  Packet  Radio  Systems     30 

PacComm  Tiny-2  32 

packet  BBS 50 

packet,  high  speed 30-34 

packet  networking  software SO 

PCB  construction 64-66 
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PL-259  connection 27 
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propagation 95 
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Radio  Shack  Flavoradio  12 
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ROSE 50 

RS  276-081  22 

RTTY  survey  results  78 
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satellite  tracking  software 16 
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T-hunting 52 
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TPRS  50 
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Vector  pad  cuder 64 
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WA5ZIB,  Andy  MacAllister 72 

WA6ITF,  Bill  Pasternak SB 

WB61GP,  C.L.  Hougtiton 64 

We6HQN,  Brian  Lloyd   SO 

weavGE,  Mike  Bryce S4 

WB9RRT,  Larry  R.  Antonuk 46 

WK2X,  BIN  Crossley 17 

Yaesu 24 
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AWATBJR    RAEHO    STATION   ~~\\ 

ktrnro    LOGBOOK    sz^.9-- 

Wrl-len  by  K:6tO 
A  mull"— fecture  Icggintj   cpplIcaMon   ior  PC/XT/AT   S 
ccmpc;^^ tiles.   Fca*.   usar  frlerdly     Qperallon   fan'ures 
Cr.-line  HEiLP  key,      mulliple   le^s   -  seicclable   *{h\\e 
ir  ^ha   prog-arr.   Display  beam   hsadings   or.d   D3t   in'c 
using  a   "HOTKETf"   whiis   5!UI   logslng.   Ccits^gn   cviping 
idjring    input  end  very   fast  data  relrfevnl.   Print   cLstom 
I  log  reports:  prefix,  country,  continent  anri  xono  lists: 
QSLcard   labels   fram    dota   in   dBASE   3+   ccmpatibla 
dotaba^Q  flEes.  CuBlorn  backup  featurt;  allows  auto— 
motic   backups   ond   teslnres   oi  log   dtrlabaSfl    (lias. 
Complete  with  50  paye  manual  (on  — disk). 


MS-DOS  3_xx  with  512k  RAM  -   No  coprocessor  required 

Hard  disk  recommondod.   Selectoble  printer  drivel's. 

Uses  COLDS  or  MONOCHROME   grophxr. 


Send  $24.95  cneck  ar  M.O.     Add  $5  for  COD  (US  k 
Carada   cnly).  CA  resider-s  odf^'  %'i.5Q.   3p*ci^y  5.25" 
(350k)   Dr  5.5"   (72Qk)  dsk. 


I  <d  I9j  44«  -  435S 


nZ7N    LuPouA 
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SUMMITEK 


f.O.  Box  52001 1    SaS  L^»  City,  UT  S41 5? 
24  Hour  Hdof  Anfo  (801 1  277-4205 


Did  you  know  <Mt«  loop  intMnui  luv<  alwul  2  dB 
mora  gain  thui  a  ttandard  dLp44*  Yagl    ler  Ih*  Hm* 
bOQm  langth? 

Sunvnitvk  Qffsfs: 

VHP/UHF  base  BHlion  d«Ba  loops  avabUa  tor  2  M.  223 
and  445  MHz.  OuaTrty  oorstnjctiofi.  oinipatitivfl^y  p«WwJ. 
good  bandwidtfi  and  gain.  Cafl  or  wrUa  for  tiev  inlo. 


DL  146  2  M  ^afamsnt  portabla  daUa  loop  antenna. 
Ideal  tor  ARES.  RACES,  ml  nwonBuitoppkig. 
Easy  sat  up,  DO  cmafl  parte  to  loe«.  AD  atoments 
and  BNC  cable  store  in  boom.  Naw  low  price 
J73.9S.  POnTA-»ilAST.  t14.9S.   12  It  Siocessoiy 
catil«.  S1 1 .95     USCAig  ihip^jng  inctuded. 


The  Power 

and 

The  Glory 

1-800-325-3878 
1-314-343-1630  MO 

For  the  dealer  nearest  you. 


Make  PCB's  In  Ybur  Home! 

KeproClad"'  gives  you  the  power  to 
produce  industrial  quality  printed  circuit 
boards  at  home.  PCB's  you  can  use  tor 
nearly  any  electronic  construction  project 
—  from  simple  power  supplies  to 
sophisticated  lasers.  And  when  you're 
done,  you'll  know  the  glory  that  comes 
from  top  performance  assured  by  the  use 
of  KeproClad  PCB's. 

KeproClad  is  the  quick,  easy  and  inex- 
pensive system  for  production  of  quality 
printed  circuit  boards.  KeproClad  has  all 
the  supplies  and  instructions  you  need  to 
create  prafessional  boards  at  home. 

All  KeproClad  products  are  safe,  easy 
to  use  and  come  with  an  unconditional 
guarantee.  When  you  want  to  build  the 
best,  choose  KeproClad.  KeproClad  gives 
you  the  power.  You  get  the  glory. 

For  your  free  KeproClad  catalog  and 
name  of  the  KeproClad  dealer  nearest 
you,  call  Kepro. 


Kepro  arcuH  Systems,  Inc.       630  AjoTiinlster  Drive,  Fenton,  MO  63026-2992 
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thA 
HAMSTATIOH 

P.O.  Box  6522 

220  N.  Fulton  Ave. 

Evansville,  IN  47719-0522 

Stare  flours 

MON-FRI:  9AM  ■  6  PM 

SAT:  9AM- 3  PM 

CENTRAL  TIME 

SEND  A  SELF  ADDRESSED  STAMPED 

(505)  ENVELOPE  (SASP  FOB  NEW  ANO 

USEDEQUIPMENT5HEETS. 

WARRANTY  SERVICE  CENTER  FOR: 
ICOM.YAESU,  TEN-TEC 

FOR  SERVICE  INFORMATION  CALU 

(812)422-0252 

FAX812-466.4449 

MONDAY -FRIDAY 

911DAM- 12:00  NOON 


Prices  Do  Not  Incluile  Shipping. 

Price  and  Availabilitv  Subject  to 

Change  With DUl  Notice 

Most  Orilers  Shipped  The  Same  Oav 

COD'S  Welcaine(S3.5D  +  shipping) 


ICOM 


FT-747GX 

•  100  Watts  of  Economical 
Performance 

•  Dual  VFO's,  20  Metnories 

•  Receives  from  100  kHz -30  MHz 

•  Built-in  CW  Filter  +  Ivlore 


IC-32AT 

•  New  Dual  Sand  HT 

•  RX-138-174MHZ 

440-450  MHz 

•TX-140-150MHZ 

440-450  MHz 

•  5  Watts  Output  on  Bot/i  Bands 
'  Full  Duplex  &  20  Memories 


AUMCO 


•  130-16S.a9bf1X 
440-'S49.a95  RX 

•  45Won  2M,35Won70cm 

•  Receive  on  Bath  Bands  at  Same  Time 


FT-470 

COMPACT  2M/70CM 
DUAL  BAND  FM 

•  Simultaneous  Reception 
on  Botti  Bands 

•Up  to  5  Watts  Output 

•  21  Memories  on  Each  Band 

•  Built-in  10  Memory  DTMF 
Auto  Dialer 

•  Built-in  CTCSS 

PLUS  MORE! 


^W^    NEW  2  Meter  Handheld 


ifconoept/ 


NEW  2  Meter  Handheld 
•UltraSmallHT 

with  up  to 

5  Watts  Output 

•  VFOScan& 
Memory  Scan 

•  48  Programmable 
Memories 

•Covers  140- 150  MHZ 

AUNCO 


989-C      ROLLER  INDUCTOR 
ANTEt-INA  TUNER 

•  Cross-Needle  SWR/Wattmeter 

•  Handles  3  kW  Power 
•Matches  1.8-30  MHz 


OMNIV 


VHF/UHF 
AMPS 


•  High  VSWR  and 
Overdrive  Protection 

•  5YearWarran1y,6Monthson  RF 
Transistors 

•  All  Units  have  GaAsFET  Receive 
P  re-amps 


10-2400  Dual  Band  FM  Mobile 

•133-174  MHz      440450  MHz 

•  45W,2M,'35W,  440    •  aDMemorisSfBand 

•  P'ograrrmatile  Band  SLiVemory Scanning 

•  Full  Duplex 


•  New  U/LSB,  QSK,  CW, 
FSKHFRig 

■  Dual  VFO's,  100  VJ  Output 

•  Allbands  160-10 

•  Superior  "Phase  Noise" 

•  Made  in  USA 


^RTcfcUcKs  800-729-4373 

PRICE  CHECKS  NATlOWWtDE  1  CflNhM 


LOCAL 
INFORMATION 


812^422-0231 
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Letters 


Number  22  on  your  Feedback  card 


A  True  Reader 

Just  a  little  letter  to  inform 
you  tt>at  your  magazine  is  great! 
I'm  currently  obtaining  my  Novice, 
and  I  find  your  magazine  very 
helpful  in  learning  and  under- 
standing amateur  radio.  I'm  not 
a  subscriber,  but  I  can  assure 
you  that  I  purchase  your  maga- 
zine every  month  via  a  friend's 
bookstore.  She  holds  it  for  me, 
as  my  job  requires  traveling  and 
magazines  don't  fair  too  vi/ell  in 
my  mailbox.  Keep  up  the  good 
work, 

Mike  Persechino 
Columbus  MS 


Good  Bait, 
No  Bite 

I  just  finished  reading  your  June 
1989  editorial  about  getting  chil- 
dren interested  in  amateur  radio. 
Though  I  have  been  impressed  by 
most  of  your  editorials,  this  one 
misses  the  mark;  specifically  be- 
cause it  tends  to  blame  parents, 
television,  the  ARRL  and  the  edu- 
cational system. 

We  have  two  children  (now 
aduits)  Nftiiio  we  tried  strenuously 
to  interest  in  ham  radio.  We  did 
everything  you  recommended 
and  more.  We  even  made  the  fac- 
ulties of  our  electronics  engineer- 
ing firm  available  to  our  children 
and  friends.  We  encouraged  ap- 
prenticeship In  our  business,  pro- 
vided cash,  equipment,  and  most 
of  all,  our  time.  We  even  offered 
bonuses  for  getting  a  ham  ticket 
and  upgrading. 

What  was  the  result?  My  son 
ran  off  to  California.  The  parents 
of  an  apprentice  threatened  to 
sue  me  for  allegedly  using  an 
idea  which  I  had  seen  published 
years  Isefore.  Another  apprentice 
quit  and  tried  to  switch  our  cus- 
tomers to  another  company.  And 
soon. 

You're  right  aixiut  training  the 
dog;  but  he  hasn't  learned  fo  copy 
5  wpm  yet!  As  for  the  children  and 
their  generation,  my  wife  and  ! 
don't  know  that  anything  more  we 
could  have  done  would've  made  a 
difference.  What  we  do  know, 
however,  is  that  when  we  put 
away  our  checkbook— that  made 
a  difference! 

Anonymous 
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From  the  Hamshack 

Boycott  Hams  in 
Soutli  Africa? 

I  read  a  copy  of  the  May  issue  of 
73  and  had  to  check  the  date. 
1989  or  was  it  1959?  It  was1989. 1 
was  appalled  at  the  "Problem? 
What  problem?"  style  with  which 
(he  items  in  QRX  and  73  Interna- 
tional concerning  South  Africa 
were  written. 

Don't  you  people  check  the 
news  once  in  a  while?  South 
Africa  is  one  of  the  worst  cou  ntries 
in  the  world  for  racism  and  civil 
rights  violations.  I  know  the  ARRL 
goody-goody/no  politics  1950s 
mentality  says  that  this  is  no  place 
for  such  issues,  but  the  fact  is  that 
no  sane,  informed  person  can  jus- 
tify the  policies  of  South  Africa. 

So  if  you  do  send  a  report  to 
Radio  RSA,  tell  them  that  their 
government  sucks.  Edit  that,  and 
you're  gutless.  Wanna  be  like 
QST7  If  you  travel  to  South  Africa, 
get  on  2  meters,  strike  up  a  con- 
versation, and  after  things  get 
friendly,  tell  them  that  you're 
black.  See  what  happens.  Tell 
them  that  their  government  sucks. 
(Of  course,  that  person  could  be 
black,  but  I'm  sure  that  the  fre- 
quencies are  clearly  marked 
there.) 

Brian  Longwell  WB2DSH 
Lawrence  MA 

When  the  government  of  a  coun- 
try does  not  live  up  to  our  ideals, 
should  we  stereotype  all  the 
individuals  in  that  geographic 
area  and  sever  the  lines  of  com- 
munication? Or  should  we  keep  in 
touch  so  that  we  can  share  our 
viewpoint  and  support  people  in 
South  Africa  who  are  working  for 
equality? 

Person-to-person  communica- 
tion is  what  ham  radio  is  all  about. 
Prejudging  an  individual  on  the 
basis  of  his  QTH  seems  a  bit 
extreme.  Besides,  racial  preju- 
dice isn't  restricted  to  South 
Africa .  . .  Linda  KAWKf^ 

EM  Zapping 

When  1  opened  the  September 
issue  of  73,  I  was  delighted.  Paul 
Brodeur  is  an  occasional  contribu- 
tor to  The  New  Yorker,  which  I've 
read  for  more  than  forty  years.  1 
read  his  three  articles  with  more 
than  passing  interest,  having 


been  a  ham  for  more  than  thirty 
years.  But  when  I  mentioned  them 
on  our  weekly  session  of  QCWA, 
they  were  passed  off  as  "some 
kooky  article."  I  offered  to  copy 
the  articles  for  anyone  interested, 
and  drew  a  blank. 

In  August,  at  the  LA.  HamCon, 
my  wife,  K6YCP,  and  I  attended 
the  two-hour  session  devoted  to 
the  subject  of  electromagnetic  ra- 
diation and  amateur  radio.  The 
speakers  were;  Dr.  Sam  Milham, 
epidemiologist  for  the  State  of 
Washington;  Dr.  Robert  Davis,  al- 
so an  epidemiologist  in  Washing- 
ton; Dr.  W.  Ross Adey  K6UI,  Asso- 
ciate Chief  of  Staff  for  Research  at 
the  Loma  Linda  Veterans'  Hospi- 
tal; Dr.  David  Rodman  KN2M,  an 
ophthalmologist  in  Buffalo,  New 
York;  and  Dr.  Ivan  Shulman 
WC2S,  a  cancer  surgeon  in  Los 
Angeles. 

The  presentations  were  first 
class,  with  excellent  slide  illustra- 
tions. At  the  end  there  were  ques- 
tions and  handouts: 

1)  From  Lancet  issue  of  6  April 
1985;  "Silent  Keys:  Leukemia 
Mortality  in  Amateur  Radio  Opera- 
tors," by  Samuel  Milham,  Jr.; 

2)  American  Journal  of  Epidemiol- 
ogy, vol.  127,  no.  1:  "Increased 
Mortality  in  Amateur  Radio  Opera- 
tors Due  to  Lymphatic  and  Hema- 
topoietic Malignancies,"  also  by 
Milham; 

3)  Amehcan  Journal  of  Epidemiol- 
ogy, vol.  128,  no.  5,  November 
1988;  "Mortality  by  License  Class 
in  Amateur  Radio  Operators,"  by 
Milham. 

The  Southern  California  6  Me- 
ter Club  taped  the  session,  and 
offered  to  d  upe  it  for  clubs  wtshi  ng 
to  send  a  blank  VHS  cassette. 

I  mentioned  the  subject  once 
again  on  the  QCWA  net,  and  sev- 
eral old  geezers  replied  with 
"Hogwash!"  This  leaves  me  feel- 
ing frustrated,  as  you  probably 
can  imagine,  when  the  evidence 
is  readily  available. 

1  think  Brodeur's  articles,  "The 
Annals  of  Radiation,"  should  be 
required  reading, 

Mac  Peireon  W6QBW 
West  Hills  CA  91 307 

A  book  on  my  shelf  for  many 
years,  Electromagnetic  Fields 
and  Life,  by  A.  Presman,  a  Rus- 
sian biophysicist,  published  by 
Plenum  Press  in  1970,  is  an 
oven/iew  of  work  done  woridwide 
in  frequencies  from  DC  to  SHF. 
Presman  has  citations  going  back 
to  1926!  Nothing  new  here. 

I  was  particularly  interested  in 
Brodeur's  comments  regarding 


ELF  modulation  of  2  meter  RF 
emissions  and  the  effects  on  the 
brain.  Another  fellow,  Robert  A. 
Monroe,  author  of  Journeys  Ot// of 
the  Body,  has  developed  and 
patented  a  technique  for  impress- 
ing 5-10  Hz  waves  on  the  brain, 
using  an  audio  modulation  tech- 
nique he  calls  "Hemi-Sync."  His 
purpose  is  basically  to  set  up  a 
mental  environment  favorable  to 
such  activities  as  out-of-l  he-body 
travels,  stress  reduction,  skills  im- 
provement, and  learning  en- 
hancement. The  point  is  that  we 
have  clear  evidence  that  ELF  sig- 
nals not  only  have  biochemical  ef- 
fects, but  that  they  also  modify  our 
mental/behavioral  states. 

Since  we've  been  subject  to 
these  fields  for  several  genera- 
tions, there  Is  considerable  rea- 
son to  suspect  that  many  of  the 
things  we  bitch  about  are  the 
result  of  this  exposure.  I  refer 
specifically  to  the  apparent  de- 
cline in  our  mental  faculties,  as 
evidenced  by  lower  SAT  scores, 
rotten  school  graduates,  and  the 
general  apathy  and  malaise  we 
see  about  us. 

Why  do  we  old  farts  seem  to  be 
the  only  ones  who  have  any  fire 
anymore?  Because  the  rate  of 
damage  is  increasing.  When  we 
were  kids,  residential  load  centers 
were  typically  rated  at  40-60 
amps  or  less.  In  the '50s  and  '60s, 
1 00  amp  load  centers  were  speci- 
fied, and  now  they're  up  to  200 
amps. 

You'll  remember  the  oft-slated 
theory  about  the  decline  and  fall  of 
the  Roman  Empire  being  due  to 
the  use  of  lead  water  piping  and 
the  consequent  brain  damage 
over  an  extended  period.  Isn't  it 
an  interesting  parallel? 

The  California  Public  Utilities 
Commission  has  come  up  with  a 
500-page  draft  report  on  the 
question,  and  I've  ordered  a 
copy.  Your  call  for  ham-designed 
Gaussmeters  is  a  good  idea.  After 
all,  we  hams  are  the  certified 
technical  experts  in  our  communi- 
ties (most  of  us  are  just  certifiable, 
1  think).  Where  else  can  the  public 
go  for  honest,  unbiased  informa- 
tion? 

Tom  R.  Rice  WBGB'^H 
Livetmore  CA  94551 

Whoa,  Tom,  re-read  my  June 
editorial,  "Oh,  Darn,  My  Kid's 
Gone  Bad, "  before  giving  60  Hz 
magnetic  fields  credit  for  lousing 
up  our  kids.  I  suspect  we  parents 
are  doing  that  through  massive 
neglect,  with  no  help  needed 
from  the  power  companies .  . . 

Wayne 


A 


INTERNATIONAL 

RADIO  AND  COMPUTER,  INC. 

ANNOUNCES 

We  now  have  in  stock 

HIGH  PERFORMANCE 
8-POLE  CRYSTAL  FILTERS 


AVAILABLE 
FOR  MOST 
KENWOOD' I  COM/ 
YAESU  PRODUCTS 


im 


Call  or  -write  'Oday  for  c u r  FREE  Cryslal  Filler  Catalog 
mat  expfams  why  our  'iiters  are  :he  best. 
I:  also  contains  information  ori  our  Kenwocd,  Icom. 
and  Yaesu  monthly  nev^sletters.  high  performance 
radios,  Tuning  Upgraders,  and  Bank  Controllers. 

•     REMEMBER     -k 

■We  guarantee  Ihe  reliaailily  of  everything  we  sei 
wilti  a  complete  perlormance  andfiircrion  chec.^. 
"We  oiler  cornple'e  and  efticient  service  ot  every- 
Ihing  WB  sell  wild  qualily  Faclary  Service  parts. 
'We  have  beer  servicing  Ihe  ama'eur  radio  Mmmu- 
niiy  for  eigh:  years  and  have  lOOO'sof  satisfied  cus- 
lomers  across  Ihe  country 

Call  us  for  a  quole  before  you  make  your  next  equip- 
menl  purchase. 

(407)  879-6868 

FAX  (407)  878-8866 

INTERNATIONAL 

RADIO  AND  COMPUTERS,  INC. 

751  South  Macedo  Blvd. 

Port  St,  Lucie,  FL  34983 


COMPUTERIZE 
YOUR  SHACK 

Control  up  to  eight  digital  radios  simultaneously  from 
your  MS-DOS  microcomputer!  DataCom,  lr>c.  ofters  a 
series  of  software^hardware  packages  that  interface 
with  many  current  synthesized  rigs.  These  include: 
ICOM  735,  lC-761.  lC-781.  IC  R7000,  fC  R71A 
Vaesu  747.  757GX.  757GXH,  767,  9600 
Kenwoo(lTS-440.  TS-940.  TS-140.T5-6SO.  711.811, 

R5000 
Datacom  couldn't  be  simpler  to  instaU.  The  user 
doesn't  need  to  know  anything  about  MS-DOS — the 
installation  progrdm  does  it  all!  After  installation,  the 
user  sets  tht  parameters  with  menus. 
These  packages  allow  complete  control  of  these  rigs 
fronuhe  keyboard,  and  more!  Datacom  adds: 

"Scan    functions    addect    to    radios    that    don't 

allow  this  from  the  front  panel. 

'Frequency  and  associated  info  rfieinory  limited 

only  by  disk  storage. 

""Tabular  screen   display  of  all   of  the   channels 

stored  in  memory,  f^long  with  a  fitK  descriptioit  of 

each,  including: 

—mode  [LSB.  USB,  FM,  etc.) 

—eight  character  alphanumeric  description 

—signal  bandwidth 

'continuously  variable  scan  delay  from  100 

milliseconds  up 

*a  full-featur&d  fogging  utility 

AVftlLASLE  FOR  IBM  FC  XT ,  AT.  80386  256^  ^m 
1  SEWAL  PORT  AND  1  FLOPPY  MINIMUM 
PROGRAM  WITH  INITIAL  LISF7VIRIE5  9S.95 

HS-232  TO  TTL  ir^f  Rf  ACF.  ONLY  (NEEDED  IF  DONT  HAVE 

MANUFACTURERS  I'NTFRFACE] 
EXTERNAL  INTERFACE  ALLOWS  4  RADIOS  99.95 

INTERNAL  PC  INTERFACE  W/1  SERIAL  &  1  RADIO  POflT     12^.95 
SPECTfiUW  ANALVZFR  MODULE  (CALL  FOR  PRICE) 

COMPLETE  SYSTEMS  fiNCL  RADIO.  INTERFACE.  COMPUTES, 

AVAILABLE  {CALL  FOR  PRICE) 

DATACOM,  INT. 

BOX  5205 

HOLLYWOOD,  FL  33083 

(305)987-9505    FAX  (305) 987-4026 


4-r  COFFEE  CUPS  a 


S7.9S  Each  BLACK  or  BLUE 

ARRI     LOGO  Add  $1.00 
13  OZ    G^ASS  MUG  AVAILABLE 


Checks  Payable  To. 
TODD  SKOGEM 
P.O    Box  3025 
Fcx  Valley  Stalion 
Aurora    J_  6Ci>0-i 
(312)  an-  ^972 


CofTJpsny  LOGO'S  and 
CiJstoTi  Orders  Welcome 
Wril9  or  Can  iGf  Quote. 
Add  S2-5CJ  Snip.  &  Hand. 
IL  fltS  AOD  e.rs'-.  TAX 
.Allow  1-2  Weeks  Oelivary. 
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*  -fc  *  *  -kpreseivting  *  *  * 

CABLE  TV 
DESCRAMBLERS 

^^^-tc-tt    STARRtfVG     -Jt-k-^t-k* 

JERROLD.  HAMLIN,  OAK 

AWD  OTHer?  FAMOUS  MANUFACTURERS 

*   FrNEiT  'J^AliftANTt  PfrOGflAM  AVAJLftBLE 
i  LOWE^^  fffTAJU/WWOLEWLE  POICtS  IN  U.S. 

I  ofjoen?  SHippcD  from  ^Toc^  wtthin  ^4  hours 

FOR  FREE  CATALOG  ONLY  T-SOO-345-8927 
FOR  ALL  JNFOnWtATlON    1-818-716-5914^ 


r-^        PACIFIC  CABLE  CO.  INC. 

f'j    7325V2  RESEDA  BLVD.,  DEPT.  1833 , 


RESEDA.  CA  91335 


CIRCLE  178  ON  READER  SERVICE  CARD 


DIGITAL  VIDEO  STABILIZER 

REMOVES  ALL  VIDEO  COPY  PROTECTION 


While  watching  rei>la1 
mo\fiefi,  you  wiil  notice  an- 
noying periodic  colar 
darkening,  color  shftt,  un- 
wanted lines,  flashing  or 
jaggededges.ThSsiscaused 
by  Ihe  copy  proteclion  jam- 
ming signals  embedded  in 
thevldeotape,  such  as  Mac- 
rouision  copy  protection. 
THE  DIGITAL  VIDEO  STADI- 
LIZER  COMPLETELY 
ELIMINATES  ALL  COPY 
PROTECTIONS  AND  JAM- 
MING SIGNALS  AND 
BRINGS  YOU  CRYSTAL 
CLEAR  PICTURES. 

WARNING 

THE  DIGITAL  VIDEO 
STABIUZER  IS  INTENDED 
FOR  PRIVATE  HOME  USE 
ONLY,  n  IS  NOT  INTENDED 
TO  COPY  RENTAL  MOVIES 
OR  COPYRIGHTED  VIDEO 
TAPES  THAT  MAY 
CONSTITUTE  COPYRIGHT 
INFRINGEMENT. 


FEATURES 

•  Easy  to  use  and  a  snap  to 
instaU 

•  The  best  and  jnosl  excit-' 
ing  vitfeo  stabilizer  in  the 
maikel 

•  State-of-the-Art  Micro- 
chip Technology 

•  100%aulofiialic 

•  Wori(s  on  all  VCRs  &  TVs 

•  Sirrrlla.'  unlls  sold  else- 
where for  S99 

•  Lighl  wejghl  &  compact 

•  Uses  a  standard  9  Voft 
battery  (lasls  l  -  2  years ); 
battery  rvol  included 

•  Fast  Shipping 

•  Air  Shipping  Available 

•  UNCONOiTlONAL  30 
days  money  back 
guarantee 

•  1  year  warranty 

Special 

$4rea 

l$4p&h) 


ToOrder:    Visa.  M/C,  COD      M-F:  9-6 
1-800-445-9285     or     516-568-9850 

SCO  Electronics  Inc.  Dept.  CS9 

561  W.Merrick  Rd     Valley  Stream      NY      11580 


PacComm 


•  Advanced  Techmio^ii 

•  Enduring  Vaiue 


'ite^' 


!  PC-320  /  TMC-320  con'SYers 


PC-320  features 

■  Dual  rnocerns  for  optrmal  VHF  and  HF  opsraTion. 

•  Appears  as  regular  PC  serial  Dort  (COM  1-4]  -  operstes  with 

any  le'-ninal  p-ograhi  ]us\  like  an  external  TNC. 

•  Dual  Powered  ■  operates  from  PCorexternal  power.  Coniir- 

ues  compJeie  6peralion  even  when  tne  °C  is  lurned  olff 

•  Persona'  Message  System- the  most sdvarcedperscnalmai- 

box  available.,  .'ncladed  at  no  extra  charge. 

■  Displays  on-scretir;  H"  tuning  Tdicatorandsimulatea  'LEDs' 


Announcing  the  next  gen- 
eration of  pacltet  controllers 
for  the  serious  operator! 

The  new  inboard  PC-320 
(siiown).  is  designed  to  v/orhc 
with  all  PC/XT.  PC/AT,  and 
Tandy  1000  series  compu- 
ters- The  TNC-320  outboard 
controller  offers  many  of  the 
same  high  quality  features' 

PC-320 

$209®= 

TNC-320.,. '194.95 

:W  -sfj  &  Tesl(^d      '  ^?.^:  V^'arrant^-) 

Pot  r:o.*T'Dir?r^  m.'ti  .?  sp^o:r!CQtr^if^s 

Cr>:Vf'f31  *7.i-!3Brt      rp  C'ds.:  Cs" 

Toll  Free:  1 -800-223-35t  1 

.Vr.^i. V  i. T.T.-i  ^'  .11  ii'T  A-r.':i'iP^^fi' 
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PacComm  >  3652  West  Cypress  Streel  •   Tampa.  Florida  33607 
Please  send  O  PC-320      □  TNC-320      D  More  Information      D  FREE  Catalog 

Name Call    . 


Address 
State  


2ip- 


Card# 


Exp,  Date  . 


HDHEY  BACK  aUAaAHTEE''.  Add .$4.00  shipping  handiing  per  order.  PL  residents  add  6%  sales  tax. 
Maior  Credit  Card  .QiVe  number,  exoiration  and  signature.  FAX:  813-87S  S(>3C 
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Number  23  on  your  Feedback  card 


New  PRODUCTS 

Compiled  by  Linda  Reneau  KA 1 UKM 


PRODUCT  OF  THE  MONTH 

PALOMAR  ENGINEERS  SWR 
&  POWER  METER 

Palomar  Engineers  announces  a  new  deluxe  SWR  and  Power 
Meter,  Model  M-835,  which  gives  accurate  readings  continuous- 
ly, even  during  CW  or  SSB  operation.  It  has  four  power  ranges:  2, 
20,  200,  and  2000  watts.  Both  power  and  SWR  are  displayed 
continuously  on  6"  light  bars  with  3%  resolution.  The  M-835 
operates  from  1 .8  to  30  MHz,  and  requires  1 2V  DC. 

The  meter  sells  for  $1 90.  The  AC  adapter  is  SI  5.  Send  for  a  free 
catalog  from  Palomar  Engineers,  PO  Box  455,  Escondido  CA 
92025.  Tel.  (619)  747-3343.  Or  circle  Reader  Service  No.  201 . 


ELECTRON  PROCESSING,  INC. 


Electron  Processing  an- 
nounces the  first  tsattery-powered 
receiver  preamplifier,  the  RFP-45, 
easily  tailored  to  almost  any  instal- 
lation. Housed  in  cast  aluminum 
2.5"x4.5"x1.5"  with  improved 
lightning/static  protection,  the 
RFP-45  provides  15  dB  of  gain 
from  1  MHz-1300MHz,  withalow 
2.8  dB  noise  figure.  This  signal 
intensifier,  powered  by  two  9V 
batteries,  covers  MF  to  UHF  fre- 


quencies. The  RFP-45  is  perlect 
for  portable  use  when  AC  power  is 
not  available. 

The  RFP-45  is  $100,  with  quan- 
tity discounts.  The  price  includes 
your  choice  of  BNC,  SO-239/UHF, 
or  F  connectors.  Electron  Pro- 
cessing, Inc.,  PO  Box  708,  Med- 
ford  NY  11763.  Sales  Depart- 
ment, (516)  764-9798.  Or  circle 
Reader  Service  No.  203. 


COMMUNICATIONS  SPECIALISTS,  INC. 


Communications  Specialists 
announces  their  new  PE-2P  DIP 
switch  programmable  Two-tone 
Sequential  Encoder,  designed 
(or  mounting  inside  a  radio,  it 
lets  the  operator  send  a  single 
two-tone  sequential  paging  call. 
With  standard  1-3  second  timing, 
the  PE-2P  is  compatible  with 
Communications  Specialists  SD- 
1 000  Two-tone  Decoder  and  other 
systems,  such  as  the  Motorola 
Quick-Gall  II,  H-1,  and  GE  Type 
99.  You  can  change  the  timing  to 
match  other  two-tone  formats. 

Tones  A  and  B  are  DIP  switch 
programmed  from  a  32-1one 
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memory  base  specified  when  or- 
dering. Over  1000  combinations 
are  possible  from  a  single  PE-2P. 
With  added  circuitry,  you  can  wire 
the  PE-2P  for  multiple  calls.  The 
PE-2P,  powered  by  -I-10-16VDC, 
measures  1 .25"x2.0"x0.4".  A 
momentary  ground  activates  the 
selected  call.  A  150  mA  output 
keys  p^. 

Price,  $55.  Communications 
Specialists,  Inc..  426  West  Taft 
Avenue,  Orange  CA  92665-4296. 
Tel.  (800)  854-0547  or  (714) 
998-3021.  FAX  (714)  974-3420. 
Or  circle  Reader  Service  No.  202. 


NEWIAL  ELECTRONICS  INTERNATIONAL,  INC. 


Nemal  Electronics  International 
presents  a  new  ratchet  crimping 
tool  for  use  in  the  communications 
and  computer  fields.  The  tool  of- 
fers full  cycle  ratchet  operation 
with  machined  dies  for  precision 
crimping  and  long  service  life.  It 
features  a  pin  holder  and  wire  lo- 
cator for  easy  operation.  Part 


number  CT2320  accomodates 
wire  sizes  from  20  to  30  gauge. 

Price,  $95.  Nemal  Electronics 
International,  Inc.,  12240  NE  14th 
Avenue,  North  Miami  FL  33161. 
Tel.  (305)  899-0900.  FAX  (305) 
895-8178.  Or  circle  Reader  Ser- 
vice No.  204. 


ADVANCED  ELECTRONIC  APPLICATIONS,  INC. 


AEA  announces  MACKRATT 
with  FAX,  a  computer  program  for 
the  Apple  Macintosh,  to  enhance 
PK-232  use.  MACKRATT,  running 
the  PK-232  in  host  mode,  makes  it 
fast  and  easy  to  use  all  the  power- 
ful features  of  the  PK-232.  It  pro- 
vides windows  for  entering  text, 
displaying  data  and  file  transfers, 
and  logging  transmissions.  Ten 
macro  keys  simplify  and  speed 
data  entry.  Send  RTTY,  AMTOR, 


and  CW  a  character  at  a  time. 
Runs  under  MultiFinder.  You  can 
send  FAX  images  to  the  printer 
without  changing  cables. 

MACKRATT  with  FAX  works 
with  the  Macintosh  51 2K,  512e, 
Plus,  SE,  and  Mac  11.  Price,  $60, 
Advanced  Electronic  Applica- 
tions, Inc.,  PO  Box  C-2160,  Lyn- 
nwood  WA  98036.  Tel.  (206)  775- 
7373.  Or  circle  Reader  Service 
No.  207. 
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PAY  TV  AND  SATELLITE  DESCRAMBLING 
NEW...     1989  EDITION...     NEW 


The  newest  sysiems,  pafarr.etefS.  lurn-D.ls,  hafsssment, 
ar^d  co^jnlermeasures  being  ussd  by  and  against  cable, 
wireless.  3,nd  salellite  operators.  Nev/  original  informa- 
;ioi  S15.9S.  Pay  TV  Vol.  1  SU.95  Volume  2  S12.95. 
Experiences  w,lh  VC  SI  2.95.  MOS/MMDS  Handbook 
$9,95-  Build  SaielMie  Systems  Under  S600  S12. 95.  Any 
3/S2e  or  6/S42,  Scrambling  News  Monthly  S24.95/yr. 
Sample  $3.  Scrambling  News  Year  1  (200  pages) 
$22. 95.  rREG  New  Fall  Catalog !  


Scrambling  News,  1552A  Hertel  Ave.,  Bufialo, 
N.Y.  14216  COD'S  716-874-2088 
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Number  24  on  your  Feedback  card 


AMSATS 


Andy  MacAllister  WA5ZIB 
14714  Knightsway  Drive 
Houston  TX  77083 


DX  from  the  Sky 

Working  DX  via  satellite  is  in- 
evitable if  you  make  any  contacts 
atall  viaAMSAT'OSCAR-13.  Pile- 
ups  are  few,  even  on  the  "rare" 
ones,  and  conversations  vvitli  for- 
eign stations  are  more  relaxed 
tfian  those  on  HF. 

Working  1 00  countries  via  satel- 
lite, however,  is  not  easy.  Two  fac- 
tors not  encountered  on  the  low 
bands  work  together  to  make  SATE  L- 
LITE-DXCC  a  real  challenge. 

The  specialized  equipment  for 
transmitting  on  70  cm  and  good 
reception  on  2  meters  for  A-0-13 
Mode  B  operation  is  not  common 
in  many  poorer,  third-world  coun- 
tries. The  technology  for  opera- 
tion on  the  shortwave  bands  is 
quite  simple  and  inexpensive  in 
comparison.  A  dipole  antenna 
and  an  ofd  soiid  state  transceiver 
with  a  battery  are  all  you  need  to 
get  a  remote  location  on  the  air. 

The  other  factor  is  interest. 
Working  western  Europe  and 
Japan  via  A-0-13  is  as  easy  as 
working  New  York  and  California. 
Interestishigh,  equipment  is  avail- 
able, and  operators  are  plentiful. 

Sometimes  only  a  few  opera- 
tors with  a  keen  interest  in  the 
hamsats  wili  provide  all  of  the  con- 
tacts for  an  exotic  location.  Opera- 
tors like  Jon  0Y9JD,  Jean-Louis 
TR8JLD,  and  Ron  YJ8RG  have 
helped  many  DX  chasers  get  a 
new  one. 

When  a  DXpedition  takes  to  the 
airwaves,  the  satellite  operation  is 
usually  secondary  or  nonexistent. 
It  seems  that  when  one  does 


Amateur  Radio  Via  Satellite 


provide  an  OSCAR  position,  a 
well-known  satellite  enthusiast  is 
involved.  Examples  include  Pas- 
cal HB9RHV  in  Liechtenstein, 
Beni  HC1  Bl  in  the  Galapagos,  and 
Pedro  CE3BFZ  on  Robinson  Cru- 
soe Island  in  the  Juan  Fernandez 
group.  We  greatly  appreciate  their 
efforts  and  the  efforts  of  others 
like  them. 


Photo  A.  Satellite  antennas  used 
at  4J1FS  in  late  May  for  the  DX- 
pedition to  Malyj  Vysotskij  (M-V) 
Island.  (K7JA  photo.) 
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Malyj  Vysotskij 

In  late  May,  4J1FS  showed  up 
on  A-0-13.  The  previous  expedi- 
tion to  "M-V"  Island  in  mid-1988 
was  well-documented  in  a  feature 
article  in  the  June  1989  issue  of 
QST,  biit  the  earlier  group  did  not 
make  any  satellite  contacts.  This 
time,  with  only  a  few  days'  notice 
and  a  "FAXed"  visa,  Chip  Margel- 
li  K7JA,  Yaesu  USA  Vice-Presi- 
dent of  Marketing,  came  along. 
Chip  brought  an  impressive  array 
of  Yaesu  HF  and  VHF  equipment, 
including  an  FT-736R  for  satellite 
operation. 

M-V  Island  is  located  near  the 
south  end  of  the  Salmaa  Canal  In 
Soviet  territory  near  Finland.  The 
DXpedition  team  was  Finnish,  So- 
viet, and  American,  with  Chip  of 
Southern  California.  The  Soviet 
Radio  Sport  Federation  and  the 
Finnish  Amateur  Radio  League 
sponsored  the  event. 

While  participating  in  the  CQ 
WPX  contest,  the  multi-national 
group  made  tens  of  thousands  of 
contacts  on  HF.  Several  hundred 
contacts  were  also  made  via  A-0- 
13.  The  FT-736R,  rotors,  and  Oth- 
er gear  had  made  the  trip  to  the 
political ly  remote  location  intact. 
Chip's  signal  on  Modes  B  and  J  (2 
meters  up  and  70  cm  down)  was 
excellent.  Anyone  who  wanted  to 
catch  the  new  one  via  satellite  had 
only  to  call.  There  was  even  time 
for  some  casual  conversation  with 
many  enthusiastic  operators 
around  tlie  world  and  especially 
with  his  wife  Janet  WA7WMB 
back  in  Anaheim. 

Photo  A  shows  the  impressive 
antenna  array  for  the  satellite  ac- 
tivity. Although  the  multi-element 
yagi  was  horizontally  polarized, 
the  spin  modulation  was  only  pro- 
nounced when  satellite  pointing 
angles  were  not  favorable. 

Boris  UW3AX  (OSL  manager 
for  M/rspace  station  contacts)  got 
a  firsthand  opportunity  to  experi- 
ence full-duplex  high-orbit  satel- 
lite activity  with  spin  modulation 


Photo  B.The  Mode  L  uplink  antenna  and  some  of  the  crew  at  the  N5EM 
Field  Day  station.  From  L  to  R:  WA5ZIB,  N5LKJ,  WB5HiZ,  N5EM  and 
N5HQM. 


Photo  C.  Battery  power  with  solar  charging  and  Mode  L  operation  with  a 
four-foot  dish  at  the  N5EM  Field  Day  site  near  Galveston,  Texas.  (N5LKJ 
photo.) 


during  a  session  of  A-O-13  activi- 
ty. Wearing  headphones,  listen- 
ing to  the  downlink  with  roundfrip 
time  delay,  and  speaking  a  foreign 
language  with  signals  rapidly  fad- 
ing in  and  out  can  be  quite  a  chal- 
lenge. Try  it  sometime! 

Field  Day  Operations 

The  description  of  our  Field  Day 
activity  from  South  Texas  with 
Mode  L  (23  cm  up  and  70  cm 
down)  in  the  August  "Hamsats" 
resulted  in  photo  requests  from 
several  satellite  chasers  contem- 
plating similar  activities  from 
portable  locations.  A  few  stations 
also  operated  Mode  L  on  Field 
Day,  but  with  yagis  or  helix  uplink 
antennas.  The  simple  four-foot 
dish  with  coffee-can  feed  provid- 
ed our  group  with  remarkable  up- 
link signals  using  only  35  watts  of 
microwave  energy. 

The  feedline,  pointed  by  hand, 
was  kept  short  (Belden  9913).  Af- 
ter aiming  the  dish  in  the  same 
direction  as  the  downlink  crossed 
yagi,  they  made  minor  adjust- 
ments by  monitoring  a  transmitted 
carrier  from  the  dish  through  the 


satellite  on  the  downlink  receiver. 
At  the  highest  S-meter  reading, 
they  secured  the  dish  fast  with 
elastic  cords  and  vice-grip  pliers. 
No  further  adjustments  were  re- 
quired during  the  90-minute  Mode 
L  period. 

Many  groups  throughout  the 
country  noted  good  conditions 
and  record  numbers  of  contacts 
viaA-0-13and  RS-10.  With  sever- 
al new  satellites  scheduled  for 
launch  during  the  latter  part  of  this 
year  and  early  in  1990,  Field  Day 
next  June  could  be  more  hectic 
and  exciting  than  HF. 

AMSAT'NA  Annual  Meeting 

The  1989  AMSAT  Space  Sym- 
posium and  Annual  Meeting  will 
be  held  in  Des  Moines,  Iowa  this 
year.  Hosted  by  the  Central  iowa 
Technical  Society  (CITS)  and  cel- 
ebrating the  20th  anniversary  of 
the  incorporation  of  AMSAT,  the 
event  is  scheduled  for  November 
3rd  through  the  6th.  The  commit- 
tee in  charge  of  organization  has 
arranged  for  a  full  weekend  of 
AMSAT  activities  with  low  attendee 
cost  as  a  primary  objective. 


There  will  be  informal  gatherings, 
presentations  of  technical  papers, 
a  banquet  following  the  annual 
meeting,  and  a  Board  of  Directors 
meeting  extending  into  Monday, 
November  6.  The  annual  gather- 
ing was  originally  scheduled  later 
in  November,  but  possible  con- 
fficts  with  the  launch  of  the  Micro- 
satsrequiredachangeinpSans. 


the  Meredith  Corporation  at  1716 
Locust  Street  in  Des  IVloines. 
Chanered  bus  and  the  CITS  trans- 
portation cornmittee  will  provide 
transportation  between  the 
Hampton  Inn  and  the  Meredith  fa- 
cilities (a  ten-minute  drive}. 

This  year,  seminars  will  be  pre- 
sented in  a  single-track  schedule. 
Attendees  will  not  have  to  miss  a 


"When  a  DXpedition  takes  to  the 
airwaves,  the  satellite  operation  is 
usually  secondary  or  nonexistent " 


The  primary  hotel  is  the  Hamp- 
ton Inn,  5001  Fleur  Drive,  Des 
Moines,  Iowa  50321.  Call  1-800- 
HAMPTON  to  make  reservations. 
AMSAT  reserved  the  entire  hotel 
and  secured  excellent  rates  for 
those  mentioning  the  RAS 
GROUP  when  making  reserva- 
tions. The  room  rates  include 
transportation  to  and  from  the  Des 
Moines  airport  (a  five-minute 
drive),  complementary  breakfast, 
free  local  calls  with  in-room 
movies  and  plenty  of  free  parking. 

Seminars,  Saturday  lunch,  the 
evening  banquet,  the  annual 
meeting  and  the  first  Board  of  Di- 
rectors session  will  be  held  in  the 
executive  conference  facilities  oi 
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thing.  Informal  sessions  of  (he 
field  organization  and  command 
station  development  program  will 
be  held  during  the  wee  hours  in 
the  Hampton  Inn  hospitality  suite. 
Door  prizes  are  always  abun- 
dant at  the  AMSAT  Annual  gather- 
ings, and  the  subject  material  of 
the  presentations  is  exceptional. 
The  S20  registration  fee  includes 
acopyof  the  symposium  proceed- 
ings. To  get  more  details  and  an 
official  registration  form,  contact: 
Ralph  Wallio  WSRPK,  CITS  Chair- 
man for  AMSAT  '89,  1250  High- 
way G24,  Indianola  lA  50125.  Be 
sure  to  send  Ralph  a  self-ad- 
dressed stamped  envelope.  I'll 
see  you  in  Des  MoinesI  Bfl 


Transformer  Baiuns 

For  medium  power  ( ^000  walls  RF  minimum]  and  broadband  operation  3-40  tvlHz. 


W2AU1:1 

50/50  or  75/75n 

Dtpoles,  V's 
Beams,  Quads 


W2AU4:1 

200/50  or  300/750 

Hi-Impedance  Antenna 

(ie:  Foided  Dipoles) 


Non-Transformer  Baluns 


W2DU-HF 

1 .8-30  MHz 
3000-9000  W 
1 500-5000 W 


w/1:1  SWR 
w/2:1  SWR 


W2DU-VHF 

30-300  MHz 
2000-4000  W 
1 200-2400 W 


Contact  Your  Local  Ham  Dealer  Today!!! 

Call  or  mde  direct  for  our  informational  brochure  on 
our  other  fine  products 

Traps-Antenna  Kits- Filters- Center  InsulatQfS-EMDsuIatiors '-Coaxrat  Relays 
Alt  products  come  with  a  30  Day  Warranty 

—NOTICE— 

We  are  the  NEW  manufacturers  of  the  original 

JAMES  MILLEN™  Products 

(508)  475-7831    9am-5pm  EST 
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THE  SMILEY  AHTEHHA  CO. 

THE  HAND  TUNED  PERFORMANCE  SYSTEM 

FEATURING  PORTABLE  RADIO  SIMULATION  TUNING 


THE  Tunc  a    ANTENNA 


Electrical 

MaxiftMjm  Pawet  _. 
FitQuoncy  Range  , 


Mechanical 

Ccaitnrj  M^isfi^l  . 


"Quality  Ihrougtt  Technology" 


ll    Iri 


M  Walls, 

ne-SBE  MHz. 

Maxn&rj     [Q     :rie    Poilabfe 


R-.[.-Q4r  ic  Sjs-  ^TtS  Weob 
Cul.  P-Bua.--  -^ 
Dilsrion 
a   I  tn/c  Covenrg 

2   Mil  Spec  MPQ  50(10.  A 
Sali*Bn[  ana  Acid 
flijsijlanl  Covering. 

.A  Hultcal  Wound  Harcioned 
Sioei  Wire,  Copp&r  Pinie<j- 
lot  Lower  Re&i&[afitDiirhd 

B     1^5  O.a  HigN  Carfcon 
Si&Bl.  Bias  //GT^iO 
vj.'U:ft  Srall  Core- 


* 


II 


I     ,1     ,1     I     I     I     I 


Avajlabie  fmni 
136-174  MHZ 


Available  Irom 
210-250  MHZ 


I,  J       I 

Availabia  from 


FOR    DEALER     nj.ii     ^^a     ^-.«   ^^^^ 

LOCATION    CALLSis  57S-ssie 

^SMILEY  ANTENNA  CO.,  INC.    -108  U  CRESTA  Ht^lGHTS  ROAD    El  CAJON,  CA  92021  i^H 
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Continued  from  page  8 
and  homeless  problem.  This  would  put 
hundreds  of  thousands  of  bureaucrats 
out  of  work,  culojrunemploymeni  rate 
substantially  and  make  it  possible  to 
reduce  taxes.  It  hasn't  a  prayer. 

Drugs 

Ditto  my  fiendish  plan  for  solving  the 
drug  situation.  This  would  quickly  cut 
(he  American  crime  rate  about  75%, 
putting  policemen  and  lawyers  in 
unimaginable  numbers  oul  of  work.  !t 
would  virtually  destroy  organized 
crime.  It  would  wreak  havoc  with 
Colombia.  Peru,  Panama,  many 
Caribbean  countries  and  devastate 
South  Florida.  It  v,/ould  force  black  kids 
to  .'econsider  school  as  a  career  path .  It 
v/ould  also  cut  the  heck  out  of  dona- 
tions to  Congress.  Let's  not  upset  the 
boat  with  any  new  approaches  to 
drugs.  Let's  send  troops  to  Colombia. 
Let's  continue  to  say  no-no  to  our  peo- 
ple who  are  anxious  to  louse  up  Iheir 
lives  with  drugs.  And  let's  make  sure 
there's  so  much  money  lo  be  made 
that  we  have  an  unending  source  of 
criminals  to  feed  our  "justice"  system. 
It's  better  to  spend  $35,000  a  year 
keeping  someone  in  prison  than  to  give 
him  $25,000  to  do  nothing  except  keep 
out  of  trouble,  right?  No,  I'm  not  sug- 
gesting that  as  a  solu  tio  n  to  any  thing- 
it's  just  So  show  how  ridiculously  we 
often  spend  our  tax  money. 

As  a  five  year  goal  I've  dscided  to 
see  what  I  can  do  about  the  music  in- 
dustry. It's  a  mess.  Six  international 
megacorporations  tiave  managed  to 
organize  a  cartel  which  has  96%  of  all 
music  (record)  sales.  That  leaves 
about  10, OOOindependent  record  com- 
panies (indies)  which  are  splitting  the 
remaining  4%.  That  stinks. 

How  can  I  fight  these  multi-billion 
dollar  international  companies?  By 
getting  the  thousands  of  indies  to  coop- 
erate and  fight  together.  So  I've  formed 
a  group  of  about  twenty  new  compa- 
nies which  will  attack  the  cartel  prob- 
lem on  every  side.  Each  will  get  the 
indies  to  cooperale  in  some  specific 
area.  One  will  help  get  indies  more  air- 
play on  the  radio.  Another  will  coordi- 
nate their  PR  efforts.  Another  will  get 
them  more  coverage  in  nev/spapers. 
Another  sets  up  a  mail  order  company 
to  handle  hard-to-tind  CDs  and  cas- 
settes. Another  will  act  as  a  completely 
nev/  type  of  distributor  to  get  indie  mu- 
sic into  your  local  record  stores. 

If  i  see  any  clear  signs  that  amateurs 
are  at  all  serious  about  wanting  to  save 
the  hobby  or  that  the  ham  industry  is 
willing  10  cooperate  for  this  goal,  I'll  be 
deiighted  to  help  in  every  way  1  can.  )n 
the  meanwhile  !'m  making  notes  for  a 
booit  on  how  amateur  radio  was  lost, 
and  what  this  loss  means  to  America's 
future. 

The  Save  220  March 

LInless  you've  been  hiding  under  a 
rock,  you're  aware  of  the  recent  "Great 
March  to  Save  220."  With  less  than 
150  hams  bothering  to  participate,  the 
term  "great"  may  be  an  exaggeration. 
The  "Great  March"  had  two  results— 
first  it  showed  that  "most  hams  aren't 
alarmed  if  their  bands  go  away,  it's  loo 
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much  trouble  to  care."  That's  a  quote 
from  Westlink,  by  the  way.  Secondly, 
the  "Ivlarch"  did  have  the  intended  ef- 
fect of  further  alienating  the  FCC,  the 
group  which  has  the  power  of  life  and 
death  over  amateur  radio.  Just  what 
we  needed,  a  further  angered  FCC. 
And  what  great  liming,  just  as  the  new 
connmissioners  are  being  sworn  in! 
The  "  Wlarch"  was  a  disaster  in  concep- 
tion as  well  as  execution.  Great  work! 
And  no,  the  ARRL  did  not  think  up  this 
debacle. 

What  should  we  do?  I  suggest  you 
take  agoodlookatthelistoffirmsand 
clubs  VJho  have  supported  the  NIAC 
approach  and  get  after  those  who  have 
so  far  refused  to  invest  S100  toward 
protecting  our  future.  Once  the  new 
Bush  appointed  commissioners  are  in 
place,  we  need  lo  have  an  industry 
team  meet  with  them  and  bring  them 
up  to  date  on  the  critical  importance  of 
amateur  radio  to  our  country,  both  as  a 
source  of  engineers  and  technicians, 
and  as  a  resource  irt  time  of  emergen- 
cy. Check  the  73  ad  index  for  NIAC 
supporting  firms. 

Demonstrating  in  front  of  FCC  of- 
fices and  suing  the  FCC  aren't  likely  to 
help  preserve  our  bands.  Talking  rea- 
son will  generally  beat  the  heck  out  of 
threats  and  punishment.  There  are 
some  good  positive  reasons  why  the 
FCC  should  be  working  with  us  toward 
rebuilding  our  growth,  but  without  any 
dialog  everyone  win  lil<ely  be  a  loser. 

I've  had  enormous  success  In  the 
past  with  making  appointments  with 
the  commissioners,  flying  down  for 
the  day  and  sitting  down  with  them 
for  a  couple  hours.  I've  always 
found  them  hungry  for  information 
and  interested  in  helping,  once 


they  understood  what's  involved. 

With  all  due  respect  to  the  League — 
and  I  can  understand  their  anger  and 
frustration  over  what's  happened— 
their  approach  of  confrontation  with 
the  group  which  hasthe  power  to  elimi- 
nate our  hobby,  seems  ill-considered. 
What  we  need  is  diplomacy,  not  an  ex- 
pensive and  wirsless  war.  Yes,  there  I 
90.  bad-mouthing  the  ARRL  again. 
And  right  after  (hey  sent  me  a  beautiful 
50-year  membership  plaque,  too!  What 
an  ingrate!  Let  me  put  it  this  way,  do 
you  think  the  League  is  going  the  right 
route  to  sue  the  FCC  instead  of  trying 
to  use  diplomacy?  Leave  my  opinions 
out  01  this  entirely.  Forget  'em.  What  do 
you  think? 

Hey,  I've  been  supportive  of  the 
ARRL  no-code  plan,  haven')  I?  Well, 
yes,  I  have  hinted  that  their  plan  falls 
about  99%  short  of  the  target,  but  at 
least  they're  shooting  in  the  right  direc- 
tion,  even  if  they'  re  using  BBs  when  we 
need  a  Stinger  missile. 

The  14,313  Mess 

Speaking  of  missiles,  we  seem  to 
need  some  help  on  14,313  kHz.  I've 
been  trying  to  find  out  what's  going  on 
there,  but  ttie  reports  are  confusing.  ( 
gather  there  are  several  nets  around 
Ihe  world  which  time  share  the  chan- 
nel. But  for  some  time  they've  been 
complaining  about  getting  jammed 
by  KV4FZ,  who  seems  to  have  earned 
international  condemnation  for  his 
efforts.  Pity,  cuz  Herb  used  to  be  one 
of  the  good  guys,  but  that  was  a  long 
time  ago. 

Even  worse.  Glen  Baxter  K1MAN,  a 
chap !  cannot  describe  easily  in  a  fami- 
ly magazine,  apparently  not  satisfied 
with  the  enemies  he's  made  on  1 4,275, 


20m  Fire  Breaks  Out 

Tt^e  FCC  re.Dorted  thai  a  fire  of  suspicious  origin  broke  oul  oti  14,219  KHz  on  September 
271h  at  0150Z.  The  fi-'e  was  first  Ifiought  to  have  been  caused  by  too  many  California 
kilowatts  in  a  pileup  calling  (or  trying  to  drown  out)  a  DXpetJilion  on  that  charineL 

An  FCC  spokesrnan  said  ihat  a  careful  examination  of  v/hat  was  left  of  the  frequertcy  gave 
clear  mdicatsins  mat  tnis  wssnol  spontaneouscombustron,  but  a  delitMrately  set  fire— pos- 
sibly intended  to  prevent  further  communlcaiions  with  a  DXpedilion.  Two  weli-knovjn 
California  OXers  are  being  investigated-  eoih  had  made  one  origirtal  and  two  safety 
contatis  with  the  OXpedition.  so  rhe  molive  may  have  been  an  attempt  to  prevent  other 
DXers  from  contacting  this  new  country, 

The  fire  started  in  the  Los  Angeles  area  and  quickly  spreatJ  to  Texas  and  several  Pacific 
Islands.  Ttie  fire,  wtiicti  started  on  14.2t9  kHr.  also  damaged  several  adjacent  ctiannels- 
Only  quick  action  by  several  volunteer  DX  groups  prevented  the  gutting  of  Ihe  entire  20m 
band. 

Bill  Pasternak  VVA6ITF  has  already  spearheaded  a  salvage  effort  asking  for  donations 
from  DX  groups  to  help  repair  the  extensive  damage  done.  Mtxiey  is  desperately  needed, 
and  fast.  If  the  v^eakened  superstructure  on  14,219  isn't  replaced  quickly,  it's  possible  that 
the  entire  band  could  collapse.  All  it  would  lake  at  this  time  would  be  an  Ill-advised  ARRL 
contest  or  the  cumulative  irr^pact  of  several  simuilaneous  DXpeditions.  This  coutd  leave  us 
with  nothing  but  a  burnt  oul  hole  on  our  dials. 

Amateu  rs  are  asked  by  the  FCC  lo  avoid  going  wilhin10kHzof14.2l9for  the  foreseeable 
future  30  their  inspectors  can  check  lor  clues  lo  the  perpetrator.  This  will  also  help  keep  the 
frequency  clear  lor  emergency  repairs. 

Two  or  three  Extra  Class  DXefs  have  t>een  arrested  for  scavenging  through  ttte  rubble, 
apparently  locking  for  partially  burned  Hert2  which  (hey  might  steal.  With  even  old,  badly 
worn  Herti  having  a  market  price  in  the  tens  of  Ihousands  of  dollars,  it  was  difficult  to  keep 
the  scavengers  at  bay, 

Westlink  repofted  a  73-point  drop  in  20m  stock  as  a  result  of  the  lire.  This  brought  20m 
stock  below  that  of  the  2m  band  for  tile  first  lime  since  the  sunspots  went  above  50. 

The  AHHL,  possibly  over-reacting,  issued  a  bulletin  asking  their  Official  Observers  to 
police  the  band,  requesting  all  amateurs  toavoid  using  20muntil  the  FCC  leels  it's  safe.  The 
RSGB  announced  they  would  cooperale  with  the  ARRL.  The  REFsaid  French  amateurs 
would  continue  to  use  20m,  Ihat  a  lire  in  the  US  was  ol  no  concern  to  them.  After  all,  few 
French  amateurs  bother  to  work  LIS  amateurs  anyway. 

Reports  that  the  PLOhad  claimed  responsibility  for  setting  the  fire  have  been  discounted 
by  Ihe  CIA. 

While  House  Chief  of  Stall,  John  Sununu,  assured  reporters  that  President  Bush  is 
deeply  concerned  and  extends  his  condotenr:es  to  the  fam  ii  les  of  any  amateurs  hurt  in  the 
disaster. 


has  moved  into  the  313  mess.  Glen 
and  his  lARN  may  be  doing  some  good 
now  and  then,  but  my  experience  with 
what  appears  to  be  an  all-mouth-no- 
ears  personality  may  have  blinded  me. 
I  get  the  impression  that  he'd  like  to  be 
a  ham  version  of  Yassir  Arafat. 

I'll  put  my  money  on  Ed  Rlcca  K4PT, 
who's  been  running  the  International 
Phone  Net  on  that  frequency  for  years. 
Ed's  an  old  friend  from  Brooklyn,  back 
in  late  1945,  right  after  WWII,  I  had 
many  a  midnight  coffee  and  danish 
with  Ed  and  his  wife  Jeannette  at  the 
W20CL  shack  in  the  late  '40s. 

I've  so  far  resisted  putting  my  kilo- 
watt on  14,575,  starting  a  few  minutes 
before  K1  MAN,  and  broadcasting  end- 
less tapes  of  stuff  of  interest  to  ama- 
teurs—a  sort  of  73  Magazine  of  the  Air. 
Let's  see,  we  could  run  my  last  38 
years  of  editorials,  all  read  in  an  enthu- 
siastic way  by  me.  You  certainly 
wou  Idn't  want  to  miss  out  on  a  list  of  all 
known  hamfests  for  ihe  next  30  days, 
right?  And  perhaps  a  list  o)  the  articles 
appearing  currently  in  all  of  the  ham 
magazines.  You  won't  want  to  miss 
any  DXpedition  news,  naturally.  Then 
we  could  get  into  commentary  tapes 
from  listeners  with  their  views  on  my 
editorials.  All  this  is  well  within  the  FCC 
guidelines  for  legitimate  broadcasting. 

But  what  if  Glen  turns  on  his  rig  with- 
outlistening  and  interferes  with  my  275 
transmissions?  f/lercyl  Well,  I  certainly 
don't  want  any  hams  around  the  world 
to  miss  my  incredibly  important  infor- 
mation, so  the  obvious  answer  is  to 
have  someone  at  a  distance  check  the 
channel  and,  should  unintentional  in- 
terference come  from  K1MAN,  be- 
cause he  "forgot"  to  check  the  chan- 
nel before  broadcasting,  develop,  I 
could  fire  up  a  second  kilowatt  on  a 
nearby  channel.  I've  got  several  kilo- 
watt rigs  I  could  get  on  line  here,  each 
with  a  nice  sloper  dipole  for  relatively 
non-directionai  coverage.  I  thinh  I  can 
get  more  kilowatts  on  the  air  than  Glen. 

Checkout  14,275  and  14,313  and  let 
me  know  what  you  think  I  should  do. 
Will  I  serve  you  besi  by  going  on  a 
DXpedition  and  skin  diving  trip  to  the 
Caribbean  or  by  zapping  a  few  20m 
frequencies  with  endless  ham-oriented 
news  broadcasts?  Or  would  you  rather 
have  me  send  2A  hour-a-day  HTTY  in- 
formation bulletins  on  275?  Please 
advise. 

Yes,  I  know  there'll  be  a  few  drug- 
crazed  or  CW  brain-damaged  old 
hams  who  will  wonder  if  I'm  really  seri- 
ous. Hey,  they  don't  give  inlelligence 
tests  with  the  ham  exams,  right? 

Fast  Driving  And  DXing 

Some  readers  have  been  fussing 
with  me  for  driving  fast  and  thus  need- 
ing a  radar  detector.  After  all,  they  say, 
if  you  drive  slower  you'll  still  get  there, 
it'll  just  take  a  few  minutes  longer.  And 
besides,  everyone  knows  that  speed 
k'ills,  right? 

Rather  than  buying  a  knee-jerk 
agreement  with  all  that,  I  prefer  (o  ap- 
proach the  problem  with  reason.  I've 
put  over  120,000  miles  on  my  Toyota 
van  in  the  last  six  years— that's  20,000 
miles  a  year.  Okay,  if  I  stay  within  the 
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CONTROLLER 


Computer 
Concepts 


•  Repeater  Control  •  Autopatch 

•  Complete  RX-TX-Phcne  Line  Interface 

•  Intelligent  CW  ID  •  Auxllaiy  Output  •  Easy 
to  InterfacB  *  Remote  Base/Tape  •  Reverse 
Patch  •  Tailbeeps  •  12  VAC/DC  Operation 

•  DTMF  Decoder  with  Muting  •  Telemetry 

Response  Tones  •  Programmable  COS 

Polarities  •  Detailed  Application  Manual 

with  schematics  •  90-Day  Warranty 

Wired  &  Tested  w/manual $239.95 

Distribuled  by: 

Communication  Concepts 

508  Millstone  Dr.  /  Xenia,  OH  45385 
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513-426-8600 


LI  I  ir^C  SHORTWAVE 
nUOC  CATALOG 

>  Communications  Receivers 
J^an  Radio,  Kenwood, 
Icom  and  Yaesu. 

>  Portable  Receivers 
Grundig,  Sangean,  Magnavox, 
Sony  and  Panasonic. 

>  Antennas  &  Headphones 

>  Tuners,  Preampsand  Filters 

>  VHF-UHF  Receivers 

>  Radioteletype  Equipment 

>  Facsimile  Equipment 
:>-  Bboks  &  Accessories 


Universal  Radio 

1280  Aida  Drive  Dept.  73 
Reynoldsburg,  OH  43068 


I *  OMAR  ELECTRONICS  * 

FOR  ALL  YOUR  AMATEUR  NEEDS 
I  SPECIAL  PRICES  on  al  I 

I    MFJ  PRODUCTS  *  A.R.R.L.  PUBLICATIONS 

and  other  Ham  Radio  equipnnent! 


B 


404-760-8846Q 

I    OMAR  ELECTRONICS  •OmarPupoWAaFON 

|_J650  H  WY 1 38  NE  Suite  C  •  Loganville,  Ga  30249 


Multiband  AntennaPacks 
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EmergtncyPacks  concain 
OKV  All  Band  kink-proof  wx-s^aled 
mulci-band  Dip&lc-V-Sloper  antenoa, 
70' ooax  feidilde.Ouick  Launch  sys- 
retn,  rocproof  dacroo  support  braid, 
40  p  Te&b  Manual.  Complete.  Read}' 
for  Action.  One  person  insralls  in  15 
mmntes.   laEopackSl 

Fastest  Antennas 

in  the  Wesit 

Box  50062^3,  Provo,  UTS460; 
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AnIennasWest 

(801)  373-8425 
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SATELLITE 

TRACKING 

with  your  Macintosh! 

Don't  miss  out  on  the  new  Micrasatsf 

Satellite  Helper™ 

Polar  •  Great  Circle  •  Rectangular  Graphics 

Ground  Coverage  •  Views  from  Space 

Mirage/KLM  Rotor  Interface  Control 

Schedules  ■  Windows  •  Sun  &  Mooti  too! 

$59.95  Ppd. 

Satellite  Pro™ 

Allot  the  aboveplus... 

3-D  Perspective  Views  oif  Earth  and  Satellitel 

Up  to  30  Satellites  and  20  Window"  Locations 

Ground  Track  •  Overlays  •  Squint  Angles 

Math  Co-Processor  Support  •  Disk  Saves 

Advanced  Macintosh  Interface 

$99.95  Ppd. 

■Requirements:  Mac  Plus,  SE  or  Mac  II 

3  A.S.E.  for  coniplBte  details 


MacTralf  Software 


RO.  Box  1 590    Port  Orchard,  WA 
(206)  871-1700 
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PC  Slow  Scan    $149,95 


A  complete  slow  scan  television  station  tor  your 
IBW  PC  or  compatible.  Send  and  receive  images 
In  up  to  1 0  shades  ot  gray  depending  upon  your 
graphites  card  and  printer. 
Includes: 

Demodulator      Modulator    75  Page  Manual 

Software  Tutorial  Cassette 

Requires: 

Ham  transceiver  PC  with  640K    Parallel  Port 

Graphics  Card     Tape  Recorder  Serialport 
Slow  Scan  Formats:  8,12,17.23.34,36,48,72  sec. 


Software  Systems  Consulting 
1303  S.Ola  Vista 
San  Clemente,  CA  92672 
(714)  498-5784 


CIRCLE  244  ON  READER  SERVICE  CARD 


TELESCOPING  ANTENNA  MASTS 


Extended  heights  to  50  feet 

No  guylines 

Normally  retracted  to  conceal 

antennas  from  view  or  high  winds 

Extended  or  retracted  in  two 

minutes 

Operated  by  compressed  air  — 

30  psi 

Compact  lowered  height  for 

servicing  antennas 

120-lb.  nominal  payload 

capacity/ 10  square  feet 

No  concrete  foundation  required 

Quality  design  and  rugged 

construction  of  6063-T6  anodized 

aluminum  with  stainless  steel 

fasteners 


If*- 


r 


WILL-  BUFTT 


Wjll-Burt  Company 
Orrville,  OH  44667 


P.O.  Box  900 
216/682-7015 


CIRCLE  105  ON  READER  SERVICE  CARD 


speed  limit  around  Peterborough, 
wtiere  1  do  most  of  my  driving,  i'll  may- 
be be  able,  on  better  days.  So  average 
30  mpti .  Ttiat's  660  hours  a  year  on  the 
road. 

If  I  just  pep  that  up  to  a  40  mph  aver- 
age it'll  take  me  500  hours  a  year— a 
saving  of  160  hours.  That's  four  work 
weeks!  In  other  words,  by  pushing  a  bit 
I'm  able  to  get  in  an  extra  month  of 
work  more  than  my  dawdling  neigh- 
bors. That  isn't  the  only  way  I  save 
time,  but  people  are  aiways  asking  how 
1  can  geS  so  mucfi  done  compared  to 
most  other  people.  By  not  wasting  as 
much  time,  that's  how. 

if  I  push  the  van  a  bis  harder  I  can 
average  50  mph,  cutting  my  driving 
down  to  400  hours  a  year  -  saving  an- 
other hundred  hours — two  and  half 
more  weeks  of  work.  So  I  try  to  average 
about  SO — and  succeed  pretty  well, 
thanks  to  my  radar  detector. 

Now  how  about  She  clanger  of  driving 
fast?  As  I  recall,  over  85%  of  the  fatal 
accidents  happen  under  40  mph. 
Thus,  by  never  driving  under  40  mph 
I'm  able  to  cut  my  chances  of  having  a 
fatal  accident  by  85%.  i  like  those 
odds— like  'em  a  lot.  Since  65%  of  the 
accidents  involve  alcohol,  and  not  only 
do  I  not  drink,  thereby  cutting  out  at 
least  half  of  that  kind  of  possible  acci- 
dent, I  drive  very  defensively,  making  it 
difficult  for  a  drunk  to  hit  me,  even  on 
my  side  of  the  road.  Several  have  tried. 

Driving  faster  also  has  the  benefit  of 
exposing  one  to  the  dangers  from  other 
drivers  for  a  shorter  time.  Let's  not  re- 
duce that  to  absurdity  by  going  th  rough 
intersections  at  100  mph  and  hoping 
for  the  best. 

I  save  time  many  other  ways.  I  watch 
more  TV  than  you  may  think  I  do,  cut- 
ting the  time  by  taping  everything. 
Thus  I  speed  through  the  program 
openings,  commercials  and  closings, 
getting  me  down  to  around  45  minutes 
per  hour  program. 

Shaving  in  the  shower  saves  a  few 
minutes  a  day,  plus  I  get  a  far  more 
comfortabfe  shave.  A  few  minutes  a 
day — big  deal,  right?  If  I  save  just  sev- 
en minutes  a  day  by  changing  small 
routines  like  that,  I've  got  an  extra  40 
hours  a  year  -  an  extra  week  for  work  or 
even  a  ski  trip  that  you  don't  have. 

By  having  an  office  at  home  where  I 
do  most  of  my  writing,  I  save  on  com- 
muting time.  Oh,  I  have  to  drive  to  my 
publishing  offices  a  coupSe  times  a 
day — a  six-minute  trip.  In  good  weath- 
er I  do  it  on  my  Yamaha  scooter,  which 
is  a  bit  faster  than  the  van.  In  the  van  I 
get  double  use  of  the  time  by  reviewing 
new  CD  releases  while  I  drive. 

How  much  time  could  you  save  by 
really  paying  attention  to  it?  If  you 
aren't  by  nature  a  fast  driver  you  proba- 
bly shouldn't  save  time  by  driving  fast. 
8ut  there  are  plenty  of  ways  you  can 
save  time  when  you  give  it  thought.  If 
this  just  means  being  able  to  watch 
another  sitcom  a  day,  why  bother?  But 
if  it  means  being  able  to  start  a  small 
business  at  home  which  could  eventu- 
ally make  you  independent. .  .?  All  it 
takes  is  an  idea  and  the  guts  to  give  it  a 
try.  So  let's  not  hear  the  old  saw  that 
you  don't  have  time . .  .  okay?  The  least 


you  can  do  is  read  a  few  more  books 
and  magazines,  thus  adding  to  your 
work  skills  and  making  you  a  more  in- 
teresting person  to  talk  with  on  the  air. 
If  you  have  enough  money  to  buy  all 
the  ham  gear  your  heart  desires,  then 
save  time  so  you  can  gel  a  signal  on 
through  a  ham  satellite — now  there's  a 
real  chaliengel  Or  how  about  setting  up 
a  220  repeater  cross-banded  to  75  me- 
ters so  Novices  wil  I  be  able  to  join  in  the 
round  tables? 

But,  Is  tt  Legal? 

A  recent  letter  said  that  many  hams 
who  apparently  live  very  isolated  lives 
are  unaware  that  It  Is  completely  legal 
for  Novices  (or  any  other  class  li- 
censee) to  be  repeated  on  the  low 
bands  and  make  cross-band  contacts. 
Preserve  us  from  the  Nervous  Nellies 
who  wring  their  hands  in  an- 
guish. .  ."Golly,  do  you  reallythink  it's 
legal?  Maybe  we  better  get  a  letter 
from  the  FCC  saying  it's  legal  before 
we  do  that." 

For  the  tenth  from  last  time,  if  you 
don't  know  the  ham  rules  yet,  then 
please  read  'em  so  you  will.  The  basic 
law  of  survival  with  the  FCC  is  simple :  If 
it  isn't  prohibited,  it's  legal.  That 
means  if  you  aren't  sure  about  it,  go 
ahead  and  do  it  until  you  get  an  official 
complaint  from  a  monitoring  station— 
which  is  most  unlikely  because  the 
FCC  doesn't  bother  monitofing  the 
ham  bands  much  these  days.  Perhaps 
it's  too  depress!  ng.  If  you  do  manage  to 
get  a  citation,  you  can  apologize — if 
they  can  cite  an  actual  rule  against 
what  you've  been  doing.  The  positively 
worst  thing  you  can  do  is  ask  first.  You 
certainty  should  know  enough  about 
bureaucrats  by  now  to  know  that 
they're  never  going  to  risk  their  careers 
by  making  decisions  which  could  ever 
be  challenged.  So  when  you  ask,  the 
answer  will  always  be  the  same:  no. 
Then  something  which  might  never 
have  been  questioned  because  it 
wasn't  prohibited  is  now  iilegal.  Don't 
ask.  And  if  you  have  a  friend  who  in- 
sists on  asking,  convince  him  to  do  it 
your  way.  Use  force,  if  necessary. 
Whatever  force  it  takes. 

If  you  do  take  this  time  thing  serious- 
ly and  free  up  previously  wasted  time, 
may  I  suggest  for  the  umpteenth  time 
your  finding  a  youngster  to  Elmer?  I 
can't  help  but  think  of  BUI  Welch 
W6DDB  and  his  wife  Marie  W6JEP, 
who  have  brought  thousands  of 
Novices  to  our  hobby.  As  far  as  I  know, 
no  one  even  comes  near  Bill  and  Marie 
In  developing  and  licensing  Novices. 
But  it's  worth  trying  to  beat  them. 

The  new  Novic;e  voice  privileges 
seem  to  be  making  a  difference,  so  let's 
take  advantage  of  this  and  build  mo- 
mentum. If  you  have  a  radio  club  in  your 
area— and  most  of  you  do— it's  time  to 
start  going  to  meetings  again  and  get 
the  club  interested  in  bringing  in 
Novices  and  setti  ng  up  Novice  classes. 

If  the  club  repeater  doesn't  have  an 
input  in  what's  left  of  the  Novice  220 
band,  get  it  set  up  so  they  can  work 
each  other  on  220  and  also  get  through 
to  the  2m  repeater.  A  cross-band  sys- 
tem to  the  lower  bands  Is  more  difficult, 


but  will  be  great  fun — and  not  just  for 
the  Novices. 

Back  before  the  FCC  made  it  illegal, 
my  WR1 AAB  repeater  cross-banded  to 
10m  and  made  it  so  hundreds  of  New 
England  Techs  were  able  to  work  all 
around  the  world,  When  She  FCC  out- 
lawed it,  I  organized  an  FCC  oral  hear- 
ing (1974),  bringing  in  repeater 
spokesmen  from  all  around  the  country 
to  testify.  This  hearing  resulted  in  the 
deregulation  of  amateur  radio,  the 
largess  change  in  FCC  regulations  ev- 
er— and  cross-banding  was  once  more 
legal.  This  triggered  the  whole  FCC 
deregulation  movement. 

if  you  have  some  club  members  who 
don't  want  Novices  bothering  them, 
see  what  you  can  do  to  bring  the  cur- 
mudgeons around.  It's  probably  too 
late  to  change  some.  Many  people  are 
so  used  to  being  negative  and  sour  that 
they  are  frozen  in  that  mode.  They 
aren't  much  fun  at  club  meetings,  at 
home,  to  work  with,  or  on  the  air.  Hap- 
py people  are  not  only  more  fun,  they 
live  longer  and  are  much  more  suc- 
cessful. 

Much  of  life  calls  for  salesmanship — 
at  home  It  makes  life  simpler,  at  work, 
whether  you're  on  the  line  with  cus- 
tomers or  managing  people,  it's  sales- 
manship that  wins.  That's  the  essence 
of  "How  To  Win  Friends,"  a  great  book 
you  should  get  your  kids  to  read,  even  if 
it's  about  50  years  old  now. 

Salesmanship  Is  find!  ng  a  way  to  get 
people  to  want  to  do  what  you'd  like 
them  to.  It's  the  only  way  you  can  train 
animals  successfully,  and  it  works  just 
as  well  with  kids  and  club  members. 
I've  got  three  retired  racing  grey- 
hounds which  are  fun  to  work  with.  You 
can't  force  a  greyhound  to  do  any- 
thing— they  just  look  martyred  and  lay 
there.  But  they'd  do  anything  you  want 
once  you've  convinced  them  it's  just 
what  they  wanted  to  do.  How  do  you  go 
about  getting  people  to  do  things? 
Your  wife?  Your  kids?  Your  em- 
ployees? Your  supervisors? 

On  the  air  are  you  fun  to  talk  with  or 
areyou  sarcastic  and  easily  angered? 
Do  you  tend  to  be  a  "no  space  cadets" 
op,  a  la  the  infamous  W20Y?  Or  per- 
haps an  op  who  gets  pleasure  out  of 
jamming  medical  emergency  nets  like 
W2BIB  did?  A  sanctimonious  repeater 
control  op  can  precipitate  end  less  jam- 
ming and  kerchunking  in  retribution, 
making  life  miserable  for  everyone. 

No,  you  don't  have  to  gush  love  over 
the  air.  Just  be  nice,  even  when  it's 
hard  to  do.  When  you're  frustrated,  it's 
difficult  to  remember  to  be  nice.  It's 


awful  to  hear  a  rare  DX  station  talking 
endlessly  with  someone  and  not  stand- 
ing by  so  you  can  break  in.  You  know 
the  band  is  going  to  change  and  you're 
going  to  lose  out.  Talk  about  frustra- 
tion! 

Or  you  chance  upon  a  list  operation 
working  one  you  desperately  need.  A 
half  hour  fighting  a  pileup  to  get 
through  to  a  DX  station  is  bad  for  you, 
for  the  others  in  the  pileup  and  miser- 
able for  She  DX  op.  It's  a  lose-!ose~lose 
situation  until  you  crush  or  outsmart 
the  others  and  get  through  and  make 
your  silly  ten  second  contact.  The 
eventual  contact  is  never  going  to  bring 
back  the  hours  you've  shortened  you; 
life  by  being  frustrated  and  angry. 

Medical  science  (ail  too  often  an  oxy- 
moron) agrees  that  negative  emotions 
suppress  the  immune  system,  opening 
you  to  whatever  bug  or  virus  happens 
to  be  present.  A  study  by  Dwight  Bulk- 
ley  showed  that  every  illness  can  be 
traced  back  So  a  drop  in  the  immune 
system's  power,  usually  triggered 
about  33  hours  earlier  by  an  emotional 
trauma.  Oddly  enough,  he  also  found 
that  many  accidents  could  similarly  be 
traced  to  a  delayed  reaction  to  earlier 
traumas.  That  fender-bender,  stubbed 
toe  Of  cut  finger  can  be  a  reaction  to 
your  anger  over  a  net  jammer  a  day 
arid  a  half  ago. 

.  There's  much  to  be  said  for  learning 
to  avoid  things  which  upset  you.  I  won- 
der, if  this  ever  became  widely  known, 
would  it  end  OXing  and  contests? 

One  more  thing,  while  we're  dis- 
cussing ham  frustrations.  An  old  time 
ham  (what  else  is  there?)  was  con- 
cerned about  our  encouraging  so 
many  new  Novices.  Won't  that  make 
our  already  full  bands  even  worse?  Ob- 
viously he  hasn't  been  reading  my  edi- 
toriaSs.  No,  if  we  can  get  a  few  more  on 
20m,  perhaps  it'll  get  more  old  timers 
in  a  frame  of  mind  to  encourage  new 
communications  modes.  I  explained 
how  we  could  easily  develop  voice  sys- 
tems which  would  permit  a  thousand  or 
more  times  as  many  contacts  in  the 
same  bands,  with  less  interference. 
The  technology  is  there,  we  just 
haven't  bothered  So  develop  it.  Per- 
haps we're  waiting  for  the  Japanese  to 
do  it  for  us. 

Tfjough  most  of  the  Spark-Forever 
hams  have  won  their  Silent  Key  certifi- 
cates, we're  still  hearing  an  occaslonai 
surviving  AM-Forever.  When  we  get 
some  new  modes  going,  we'll  start 
hearing  SSB-Forever  and  FM-Forever. 
Sigh .  The  upside  is  they'll  shorten  their 
lives  and  thus  not  annoy  us  for  long.  G@ 
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number  33  on  your  Feedback  card 


UNiDEN  HR2510  P0WER  MOD  UPDATE 

Due  to  a  technical  inaccuracy  in  my  original  test  set-up,  the  PEP  power 
levels  on  page  48  of  Sept.  "73  Amateur  Fladio"viere  erroneous.  Afte/  revamp- 
ing thfe  test  bench  eqiji  pment,  and  testing  the  new  wattmeter  against  a  Bird  4S, 
the  findings  are  as  follows:  in  modified  radios,  2-3  watts  carrier,  and  10-12 
watSs  PEP  average  increase  over  she  stock  peaked-ous  radips.  Therefore,  the 
original  goal  was  reached,  i.e.  more  powerwiSh  beSSer  audio,  and  less  stress  in 
the  RF  output  section. 

I  sincerely  apologize  to  everyone  who  may  hkve  been  inconvenienced  by 
the  original  results  printed.  With  regardsto  ail,  M.T.  Stacey,  KC4HGH. 
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New  FL-4  UHF 
Helical  Resonators 

Installed  in  Receiver 

or  FL-4H  Preselector  Unit 


Spectrum  Repeater/Link 

High  PBilonnance  Boards  &  Sub-Assemblies 

These    are    professional    "Commercial    Grade"    Units— Designed    for 
micVHl-—  "r^xtreme  Environments  (-30  to  60°  C.)  Ail  Equipment  Assembled  &  Tested. 

€W  t**^^^^    ForlOM,  2IVf,  220  iWHz,  &  440  MHz 


COMPLETE  SHIELDED  RCVR.  ASSY. 
VHF  &  UHF  Receiver  Boards 

SCR200A-VHF  SCR450A-UHF 

•  Totally  Advanced  Design! 

•8  Pole  From  End  FItr.  +  wide  dynamic  range — 
Reduces  Overload,  Spurious  Resp.  &  Intermod. 

•Sens.  0.25  MW12dB  SI  NAD  typ. 

•Sel.  -6dB  @  ±  6.5  KHz.  -130dB  @  ±30KHz.  (8  Pole 
Crystal  +  4  Pole  Ceramic  FItrs. 

•'S  Meter',  Discriminator  &  Deviation  Mtr.  Outputs! 

•Exc.  audio  quality!  Fast  squelch!  w/0.0005%  Crys- 
tal.  ("Supsf  Sharp"  IFFltr.  also  avail.) 

•  New!  30  KHz  B.  W.  IF  Filter 
for  High  Speed  Packet. 

Complete  Receiver  Assemblies 

•Rcvr.  Board  mounted  in  shielded  housing. 
•Completeiy  assembled   &   tested,    w/F.T,   caps, 

80239  conn. 
•As  used  in  the  SCR  1000.  Ready  to  drop  into  your 

system  I 
•UHF  Rcvr,  Assy.  Now  Available  w/Super  Sharp  FL- 

4  Helical  Resonators.  GreatJy  reduces  IIW  a  "out  of 

band"  interference! 


FL-4H 


Receiver  Front-End  Preselectors 

•FL-6: 6Hi  Q  Resonators  with  Lo-Noise  Transistor 
Amp  (2M  or  220  MHz) 

•FL-4K:  4Hi  Q  Helical  Resonators  &  Lo-Nolse  Tr. 
Amp.  in  shielded  housing.  (420-470  MHz) 

•Provides  tremendous  rejection  of  "oiit-of- 
band"  signals  w/out  the  usual  lossi  Can  often  be 
used  instead  of  large  expensive  cavity  filters. 

•Extremely  helpful  at  sites  with  many  nearby  trans- 
mitters to  "filter-out"  these  out-of-band  signals. 


Call  or  Write  for 
Data  Sheets 


ID250A  CW  ID 
&  Audio  Mixer  Board 

•Improved!  Now  includes  "audio  mute" 
circuit  and  "Emergency  Power  ID" 
option. 

•4  input    AF  IWixer  &  Local  Mic.  amp. 
•  PROM  Memory— 250 Bits/channel. 
•Up  to  4  different  ID  channels! 
•Itflany  other  features.  Factory  programmed. 


CTC100  Rptr.  COR  Timer/Control  Bd. 

•Complete  solid  state  control  for  rptr.  COR,"Hang" 
Timer,  "Time-Out"  Timer,  TX  local  &  remote  Shut- 
down/Reset, etc. 

•  Includes  inputs  &  outputs  for  panel  controls  & 
lamps. 

Power  Supply  Boards  ^-e^f 

•SCP12  12VDC@0.3AMAX.  OUT.  '^T^ 

•  SCP512  12yOC  @  1 A  &  5VDC  @  0.4A  out. 
(I.IA  total  max.  out.) 

•  SCP512A  As  above,  but  also  w/-  12VDC  @  O.IA 


Plug-In 
Coding  Card 


TTC300  TOUCH  TONE  CONTROLLER 

•High  performance.  Super  versatile  design.  To  con- 
trol any  ON/OFF  Function  at  a  remote  site  via  DTMF 
Radio  Link. 

•Uses  new  high  quality  Xtal  Controlled  Decoder  IC, 
v//high  immunity  to  falsing 

•Decodes  all  16  digits 

•3  ON/OFF  Functions  per  Main  Card.  Easily  expand- 
able to  any  no.  Of  functions  w/Expansion  Cards, 

•Codes  quickly  field  programmable  via  pSug-in  Cod- 
ing Cards.  Many  unique  3-digii  codes  available.  Not 
basically  1 -digit  as  with  competitive  units. 

•Latched  or  pulsed  outputs. 

•Transistor  Switch  outputs  can  directly  trigger  solid 
state  circuitry  or  relays,  etc.  for  any  ii/oe  of  control 
function. 

•Low  Power  Consumption  CMOS  Technology. 
5VDC  Input.  Gold-plated  connectors. 
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SCP30  HEAVY  DUTY  30  AMP 
RACK  MT.  POWER  SUPPLY 

'  13.8  VDC  out,  11 5/230  in,  50/60  Hz. 
'  30A  @  70%  duly,  25A  @  100%  duty. 
>  Massive  30  lb.  Transformer  &  Heat  Sinks. 


SCT410B 
Transmitter  Assy. 

SCT110  VHF  Xmtr/Exciter  Board 

•lOWts.  Output.  100%  Duty  Cyclel 

•Withstands  High  VSWR 

•True  FM  for  exc.  audio  quality 

•Designed  specificially  for  continuous  rptr.  service. 

Very  low  in  "white  noise." 
•Spurious-  75  dB.  Harmonics-60  d8. 
•With  ,0005%  precision  grade  xtal. 
•BA-30  30  Wt.  Amp  board  &  Heat  sink,  3  sec.  LP 

filter  &rel.  pwr,  sensor. 
•BA75  75  Wt.  unit  also  available 

SCT1 1 0  Transmitter  Assembly 

'SCT110  mounted  in  shielded  housing 

•Same  as  used  on  SCR  1 000  &  2000X 
•Completely  assmbid,  w/F.T.  caps,  S0239conn. 
•  1 0,30,  or  75  Wt.  unit. 

SCT  41  OB  UHF  Transmitter  Bd.  or  Assy. 

•Similar  to  SCT1 10, 10  Wis,  nom. 
•Includes  "on  board"  proportional  Xtal 

Osc./Oven  circuitry  for  very  ttigh  stability! 
•BA-40  40W.  U  HP  AMP.  BD.  &  HEAT  SINK 


SCAP  Autopatch  Board 

•Provides  all  basic  autopatch  functions 
•Secure  3  Digit  Access ;  1  Aux  On-Off  function.  Audio 
AGC;  Built-in  timers:  etc.  Beautiful  Audio! 
•0/1  inhibit  bd.  also  available 
•Write/cai!  for  details  and  a  data  sheet 

RPCM  Board 

•  Used  w/SCAP  board  to  provide  "Reverse  Patch" 
and  Land-Lirie  Control  of  Repeater 
"includes  land.line  "answering"  circuitry 

Lightning  Arrester  For  Autopatch 

•Gas  Discharge  Tube  shunts  phone  line  surges  to 

ground 

•Handles  up  to  40,000  Amps! 
•The  Best  device  available  to  protect  Autopatch 

equipment  from  lightning  damage. 


SPECTRUM  CmmmCATIONS  CORP. 

1055  W.  Germantown  Pk,  S9  •  Norristown,  PA  T9403  •  <215)  631-1710  ♦  Fax:  (215)  631-5017  •  Telex:  846-211 
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Marc  I.  Leavey,  M.D.,  WA3AJB 
6  Jenny  Lane 
Baltimore  MD  21 208 

RTTYers  Speak  Out 

The  readers  of  this  column  are  a 
vocal  lot!  I  was  both  overwhelmed 
and  gratified  by  the  response  to 
the  survey  I  published  here  a  few 
months  back,  and  I  didn't  antici- 
pase  so  many  responses. 

To  begin  with,  and  it's  no  big 
surprise,  94%  of  you  are  active  on 
RTTY,  with  the  rest  interested  in 
getting  on  in  the  near  future.  Only 
about  30%  of  you  are  using  me- 
chanical teleprinters,  however, 
with  the  rest  describing  various 
computer  configurations.  There 
were  no  responses  from  those 
who  were  using  a  dedicated  elec- 
tronic RTTY  terminal. 

RTTY  Systems,  Software, 
and  Bands 

Among  mechanical  teleprint- 
ers, several  of  you  are  using  Mod- 
el 28-ASR  machines,  and  others 
are  using  Models  28-KSR,  28-RO, 
32-KSR,  and  35-ASR.  Isn't  any- 
body using  a  Model  1 5  any  more? 

Computers  used  for  RTTY  were 


Amateur  Radio  Teletype 

even  more  diverse.  While  Com- 
modore C-64s  lead  by  a  few  per- 
centage points,  there  are  plenty  of 
PC-XT  and  PC-AT  clones,  Tandy 
1000s,  TRS-80  Models  I  and  III, 
Apples,  Amigas,  CoCo  2s  and  3s, 
and  even  an  SSB  Chieftain. 

With  all  these  systems,  it's  no 
shock  that  the  number  of  programs 
is  even  more  varied.  Some  of 
them,  such  as  the  AEA  or  Micro- 
log  programs,  are  well-advertised, 
commercial  programs.  But  oth- 
ers, such  as  YAPP,  Super  RATT, 
MJckeyterm,  RTTY  1-1 ,  and  home- 
brew OS/9  terminal  programs, 
keep  many  of  you  on  the  air. 

As  to  bands  of  operation,  you 
are  really  spread  out,  with  78%  on 
20  meters,  64%  on  10,  50%  on  15 
meters,  35%  on  80  meters,  35% 
on  2  meters,  28%  on  40  meters, 
and  about  7%  on  12  and  18  me- 
ters. Of  course,  this  adds  up  to 
much  more  than  1 00%,  as  most  of 
you  operate  more  than  one  band. 

Coming  Attractions 

I  asked  what  you  would  tike  to 
see  in  RTTY  Loop,  and  the  an- 
swers, again,  were  spread  all 
across  the  spectrum.  Leaders 
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were  requests  for  information  on 
AMTOR,  and  more  construction 
and/or  modification  projects, 
We  have  had  some  material  on 
AMTOR,  and  the  several  con- 
struction projects  featured  recent- 
ly have  just  been  the  tip  of  the 
iceberg. 

Other  topics  you  would  like  to 
see  include:  SWL  reception  and 
bit  inversion  decoding,  packet  op- 
eration, weak  signal  techniques, 
details  on  older  machines  {this  in 
spite  of  the  apparent  dearth  of 
such  machines  in  use),  the  history 
of  radioteletype,  getting  started  in 
RTTY,  operating  techniques, 
mailbox  access,  and  software 
sources. 

Some  of  you  commented  on  the 
difficulties  folks  are  having  putting 
older  equipment,  like  mechanical 
teleprinters  no  one  is  using,  with 
some  of  the  terminal  units,  such 
as  Flesher  or  HAL.  Sources  of  wir- 
ing and  interconnection  informa- 
tion on  these  units  are  few.  While 
we  have  covered  some  of  this  in 
the  past,  I  don't  know  whether  I 
have  addressed  every  possibility. 
Check  back  issues  of  RTTY  Loop, 
either  in  the  library  or  by  perusing 
the  RTTY  Loop  Index,  to  see  if  the 
problem  was  described.  If  so, 
check  that  issue;  if  not,  drop  me  a 
note  with  your  specific  problem. 

Make  Docs  Simpler 

Over  the  past  several  years  we 
have  seen  an  influx  of  manufac- 
turers targeting  the  RTTY  market. 
The  comments  and  complaints  I 
received  concerned  the  quality 
of  documentation  supplied  with 
otherwise  excellent  hardware. 
It's  now  relatively  easy  for  new- 
comers to  ham  radio  to  access 
many  digital  modes  using  inex- 
pensive interfaces.  The  documen- 
tation for  many  of  these  devices, 
however,  doesn't  target  entry- 
level  users. 

The  manufacturers  should  ad- 
dress this  problem  by  packing 
some  elementary  and  back- 
ground material  along  with  the  so- 
phisticated literature  that  comes 
in  these  super-boxes.  Even  I  am 
befuddled  by  some  of  these  man- 
uals sometimes!  Look  for  entry- 
level  info  on  the  setup  and  use  of 
these  TNCs  and  data  controllers 
in  future  columns. 

Speaking  of  befuddlement,  an- 
other of  you  elaborated  on  the 
confusion  on  the  bands  between 
the  60  speed  and  100  speed 
crowds.  This  person  felt  that  the 
biggest  pain  in  the  neck  on  RTTY 
today  is  having  to  constantly 
switch  speeds  just  to  see  what  is 
happening,  and  he  believes  that 


we  should  set  100  speed  as  the 
standard  because  of  the  many 
computerized  RTTYers  out  there. 

Setting  a  standard  is  an  excel- 
lent idea.  On  the  other  hand,  how- 
ever, if  we  set  a  1 00  speed  stan- 
dard, it  would  shut  out  maybe  a 
third  of  the  hams  presently  on  RT- 
TY and  make  a  great  dea!  of  inex- 
pensive equipment  obsolete. 
Such  equipment  often  represents 
the  only  viable  way  for  a  neophyte 
to  approach  RTTY.  Let's  hear 
from  you  about  this! 

Another  comment  concerned 
quite  a  few  Commodore  C-64  users 
who  are  using  one  of  the  newer 
multimode  terminal  units,  and  are 
generally  dissatisfied  with  the  ter- 
minal program  they  are  using. 
Jack  Skubick  K8JS  suggests  us- 
ing a  public  domain  program 
called  THIRDTERM.  This  menu- 
driven  program  is  said  to  have  log- 
ical keystroking,  support  for  most 
printers,  a  large  capture  text  buf- 
fer, and  professional  operation 
and  screen  appearance,  He  is  will- 
ing to  send  the  program  to  any 
user  who  sends  him  the  princely 
sum  of  $3.  Address  it  to  Jack  at  791 
106  Ave.,  Naples,  Florida  33963, 
and  tell  him  you  are  interested  in 
THIRDTERM,  as  described  in  this 
month's  RTTY  Loop. 

One  final  note  from  the  pile,  it 
appears  that  Amiga  users  are  on 
the  rise,  with  Amiga  Users'  Nets 
on  10  and  75  meters,  as  well  as 
some  on  20  meter  AMTOR. 

Venerable  Mode 

One  of  the  reasons  1  published 
this  survey  was  to  get  a  sense  of 
just  how  active  the  RTTY  segment 
of  amateur  radio  currently  is.  As  a 
facet  of  the  hobby  which  has  its 
roots  back  some  forty  years  or 
more,  RTTY  predates  SSB  and 
FM  on  a  practical  level.  Only  CW 
is  an  older  popular  mode.  RTTY 
shows  its  age  well,  continuing  to 
provide  both  the  newcomer  and 
old  timer  with  a  unique,  fascinat- 
ing mode  of  communication  for 
practical  service,  such  as  passing 
messages,  and  strange  entertain- 
ment with  RTTY  pictures  and  bell 
songs.  RTTY  is  also  a  good  intro- 
duction to  the  wonderful  world  of 
digital  communications. 

I  hear  you,  and  will  take  the 
cue  to  cover  all  this,  and  more, 
in  (he  months  ahead.  As  always, 
feel  free  to  drop  me  a  note  at 
the  above  address,  or  send  elec- 
tronic mail  on  CompuServe  (ppn 
75036,2501)  or  Delphi  (username 
MARCWA3AJR).  A  self-ad- 
dressed, stamped  envelope  will 
get  you  an  indexto  past  editions  of 
RTTY  Loop,  m 


CIRCLE  349  ON  READER  SERVICE  CARD 


DtWC 


> 


For  further  details  coni^ct  your  local  cfedtec  pr  Or/on. 


O  ORION 
BUSINESS 
INTERNATIONAL  INC, 

TM 


P.O.  Box  9577 
Canoga  Park,  CA  91309 
Tel:  (818)  888-4927 
Fax:(818)888-5112 
Telex:  697-4899 


NEED 

BATTERIES? 

CALL  THE  EXPERTS 

f^^  E.H.YOST&CO. 

7344TET1VARD 
SAUK  CITY,  Wl  53583 

(608)  643-31 94 
FAX  (608)643-4439 

EVEREHH. yOSTKB9X1  «»*  ""  "^"^ ""'"^'^ 

WE  HAVE  BATTERIES  FOR  COMMERCIAL, 
AMATEUR  RADIO,  COMPUTERS,  TOOLS,  PHONES 
AND  MORE. 

—INTRODUCING— 

Our  High  Powered  ICE  PACK  for  your  ICOM 
COMPARE  OUR  PRICE  &  VALUE 


ICOM 

ICE  PACK 

OUTPUT         (ilAh 

PHICE 

OUTPUT         mAfi 

PRICE 

BP-7       13.75         480 

$69.95 

[C-12      12.5V           700 

$69.00 

BP-8         8.4            800 

$69.95 

AF-10       9.6  V           800 

$54.00 

NIA           —               — 

_ 

lC-10        9.6V         1000 

$61.00 

—NEW— 

ICOM  8  cell  Alkaline/NICAD  battery  pack 


$23.00 


—REPLACEMENT  BATTERIES— 

FOR  ALL  YOUR  NEEDS 

Nickel  Cadmium,  Alloline,  Lead-acid,  Lithium,  Mercury,  etc. 


Professional 
Tool  Case 

SPECIAL 

$49^5 

Reg.S64;95^ 
Model  ARIM5 

•  Two  removable  pallets 
hold  over  60  tools 

•  Case  top  has  built-in 
document  holder 

•  Case  bottom  is 
partitioned  into  3  areas 

A  handsome  black  case  to  organize  and 

transport  your  valuable  tools  and  instruments.  This  is 

(tie  same  quality  case  used  by  literally  ttiousands  of  professional 

field  engineers.  Case  is  made  of  higti  impact  polypropylene, 

and  has  snap-action  key  locks  and  a  padded  handle. 

Size:  17V2"  X  121/2"  X  5". 

Tools  are  not  included.  #**»•»» 

Otter  expires  January  31, 1990.  ^''''•laQj  Q^Sf 

To  order  call: 
1-800-225-5370 

In  MA:  (508)  682-2000 
Same  Day  Shipment! 
Money  Back  Guarantee! 

Terms:  Visa,  MC,  Amex; 

P.O.'s  from  qualified  firms  accepted. 

Add  $5.50  for  packing  and  delivery 


FREE  CONTACT  EAST  CATALOG 

Conlainsttiousands  of  producSs  for  testing,  repairing  &  assembling 
electronic  equipment.  To  get  your  free  catalog,  calf  (508)682-2000. 
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DEALERS:  Your  company  name  and  message  can  contain  up  to  50  words  for  as  little  as  $420  yearly 
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payment  must  reach  us  60  days  in  advance  of  publication.  For  example,  advertising  for  the  April  '89  issue  must 
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CALIFORNIA 


Burbank 
Free  QSL  Cards  on  orders  over  $100i!  Dis- 
count prices  on  a^S  amateur  products.  Open  7 
days  a  vveek.  Ca^!  our  Bulletin  Board .  A-TECH 
ELECTRONICS,  1 033  Hollywood  Way,  Bur- 
bank  CA  91 505;  (81 8)  845-9203,  (81 8)  846- 
2298  FAX,  (818)  846-6746  Modem/BBS. 

San  Diego 

Hard  to  find  parts,  surplus  electronics,  stan- 
dard line  items.  Hams,  hobbyists.  ir>dustriai 
professionals— from  nuts  &  bolts  to  laser 
diodes. ..Electronically  speal<]ng.  Gateway's 
got  it!  M-F  9-5:30  Sat.  9-S.  GATEWAY  ELEC- 
TRONICS, 9222  CtiesapeaPse  Drive,  San 
Diego  CA  92123;  (61 9)  279-6802. 


COLORADO 


Denver 
Hard  to  find  parts,  surplus  electronics,  stan- 
dard line  items.  Hams,  hobbyists,  industrial 
professionals— from  nuts  &  bolts  to  laser 
diodes. ..Electronically  speaking,  Gateway's 
got  it!  M-F  9-5:30  Sa!.  9-5.  GATEWAY  ELEC- 
TRONICS, 5115  N.  Federal  Blvd.  #32,  Den- 
ver CO  80221 ;  (303)  458-5444. 


New  Castle 
Factory  authorized  dealer!  Yaesu.  ICOM. 
Ten-Tec.  KDK.  Kenwood.  AEA,  Kantrorics, 
Santec.  Full  line  of  accessories.  No  sales  tax 
in  Delaware.  One  mile  off  1-95.  DELAWARE 
AMATEUR  SUPPLY,  71  Meadow  Road, 
New  Castle  DE  1 9720;  (302)  328-7728. 


Preston 
Ross  WG7BYZ  has  ttie  largest  stock  of  ama- 
teur gear  in  ttie  intermountain  West  and  the 


best  prices.  Call  me  for  ail  your  ham  needs. 
ROSS  DISTRIBUTING,  78  S.  State,  Preston 
ID  83263;  (2081  852-0830. 


Wellington 
We  have  it!  ASTFION.  BUTTERNUT,  EN- 
COfullW,  HEATHKIT,  GOnOON  WEST, 
KANTRONSCS,  WSER  COMPUTERS,  IVlFJ, 
RADIO  SHACK,  TEN-TEC.  VALOR  ANTEN- 
NAS &  more.  Small  town  sen/ice  with  dis- 
count prices.  DANDYS,  120  N.  Washington, 
Wellington,  KS.  67152,  (316)  326-6314, 
Circle  Reader  Service  263  for  more  informa- 
lion. 


MISSOURI 


St.  Louis 
Hard  to  find  parts,  surplus  electronics,  stan- 
dard line  items.  Hams,  hobbyists,  industrial 
professionals— from  nuts  &  bolts  to  laser 
diodes.. .Electronjcally  speaking.  Gateway's 
got  it!  M-F  9-5:30  Sat.  9-5.  GATEWAY 
ELECTRONICS,  61 23  Page  Blvd. ,  St.  Louis 
MOfi3l30;  (314)  427-6116. 


NEW  HAMPSHIRE 


Derry 
Serving  the  ham  community  with  new  and 
used  equipment.  We  stock  and  ser^/ice  most 
major  lines:  AEA,  Astron,  B&W,  Bencher, 
Cushcratt.  Hustler,  ICOM,  Kenwood,  KLM, 
Larsen,  MFJ,  Mirage,  Vibroplex;  books,  ro- 
tors, cable  and  connectors,  Business  hours 
Won. -Sat.  10-5,  Thursday  10-7.  Closed 
Sun./HolJdays,  RIVENDELL  ELECTRON- 
ICS, 8  Londonderry  Road ,  Derry  NH  03038 ; 
(603)434-5371. 


NEW  YORK 


Jamestown 
Western  New  York's  finest  amateur  radio 
dealer  featuring  iCOM-Larsen-AEA- 
Hamtronics-Astron.  f^ew  and  used  gear.  8 
am  to  5:30,  Sat.  and  Sun.  by  appointment. 
VHF  COMMUNICATIONS,  280  Tiffany 
Ave.,  Jamestown  NY  14701,  (71 SJ  664^ 
6345.  Circle  fleader  Service  number  129  for 
more  information. 

Manhattan 
Manhattan's  largest  and  only  ham  and  two- 
way  Radio  Store.  Featuring  MOTOROLA, 
ICOM,  KENWOOD,  YAESU,  AEA,  SONY, 
UNIDEN,  etc.  Full  stock  of  radios  and  acces- 
sories. Open  7  days  M-F,  9-6:30  pm;  Sat  & 
Sun,  10-5  pm.  We  ship  worldwide.  BARRY 
ELECTRONICS,  512  Broadway,  New  York 
NY  10012;  (212)  92S-7000.  FAX  (212)  925- 
7001. 


NORTH  CAROLINA 


Greensboro 
10a. m.  to  7p.m.  Closed  Monday.  ICOM  our 
specialty-Sales  &  Service.  Also  (to  name  a 
few):  Ten-TeCj  Yaesu  >  Kenwood,  Bencher, 
Sangean,  B&W^  MFJ,  Alinco^  Coinel,  Sure, 
Callbooks,  Ameco.  Frank  N4AZ\fl,  Mae 
KB4IMX.  F&M  ELECTRONICS,  3520  Rock- 
ingham Road ,  Greensboro  NO  27407;  (91 9) 
299-3437. 


Columbus 
Central  Ohio's  full-iine  authorized  dealer  for 
Kenwood,  ICOM,  Yaesu.  Ten-Tec,  Info-Tech, 
Japan  Radio,  AEA^  Cushcraft.  Hustler,  and 
Butternut.  New  and  used  equipmertt  on  dis- 
play and  operational  in  our  4000  Sq.ft.  Store. 
Large  SWL  department,  too.  UNIVERSAL 


AMATEUR  RADIO,  1230  Alda  Drive, 
Reynoldsburg  (Columbus)  OH  4306S;  (614) 
S66-4267. 


PENNSYLVANIA 


Trevose 

Authorized  factory  sales  and  service.  KEN- 
WOOD, ICOM,  YAESU.  featuring  AMER- 
ITRON,  B&W,  MFJ,  HYGAIN,  KLM, 
CUSHCRAFT.  HUSTLER,  KANTRONICS, 
AEA,  VIBROPLEX,  HEIL,  CALLBOOK.  ARRL 
Publications,  and  mucii  more.  HAMTRON- 
ICS,  INC.,  4033  Brownsville  fload,  Trevose 
PA  19047;  (215)  357-1400.  FAX  (215)  355- 
8958.  Sales  Order  1-800-426-2820. 


Dallas 
In  Da^ias  since  1960.  We  feature  Kenwood, 
ICOM,  Yaesu,  AEA,  Butternut,  Rotin,  ama- 
teur publications,  and  a  full  line  of  acces- 
sories. Factory  autfiorized  Kenwood  Service 
Center.  ELECTRONIC  CENTER,  INC.,  2809 
Ross  Ave.,  Dallas  TX  75201;  (214)  969- 
1936. 

Houston 

Hard  lo  find  parts,  surplus  electronics,  stan- 
dard line  items.  Hams,  hobbyists,  industrial 
professionals — from  nuts  &  botts  to  laser 
diodes.. .Electronically  speaking.  Gateway's 
got  III  M-F  9-5:30  Sat.  8-S. GATEWAY 
ELECTRONICS,  9890  Westpark  Drive, 
Houston  TX  77063;  (71 3)  978-6575. 

Southwest  Houston 
Full  line  of  Equipment  and  Accessories,  in- 
house  service,  Texas  i^l  Ten  Tec  Dealer! 
HISSJON  COMMUNICATIONS,  11903  Aiiet- 
Clodine,  Suite  500,  Houston  TX  77082; 
(713)879-7764. 
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Choice  Selection. 


Now  you  can  have  it  all!  I^ffi  all  the  qualities  you've  come  to  depend  on  in 
our  programmable  CTCSS  tone  equipment  Astoniihing  Accuracy  Instant 
Pro©3mming,  Unequaled  Reliability;  and  add  ful]  spectrum  tone  versatility 
multi-tone  capability  without  diodes,  a  reprogrammable  memory... Iti  our  new 
harvest  of  CTCSS  tone  equipment 

The  choice  is  yours!  If  standard  CTCSS  EIA  tones  do  not 
.suit  your  taste,  select  any  32  tones  of  your  liking  horn  15.0Hz  to 
255.0Hz.  And  if  you  change  your  mind,  no  problem;  the  mem- 
ory can  be  changed  in  your  shop  with  our  HHP-1  programmer, 
or  at  our  factory  for  free.  Your  working  tone  is  accessed  by  a 
simple  DIP  switch,  so  ther^  no  fussing  wath  counters  or  other 
test  equipment 

Call  today  toll-free  and  find  out  more  about  this  fresh  new  flexi- 
bility in  tone  signalling,  and  don't  forget  to  ask  about  multi-tone 
switching  without  cumbersome  diode  networks  or  binary  switches. 

l<&  all  brou^t  to  market  by  the  people  who  intnxluce  the  fresh- 
est ideas  in  tone  signaUii^,  and  of  course  our  customarj'  same  day 
flipping  and  one  year  warranty  apply 


■IS-32P  CTCSS  ESCODER-J>KttH!Oi  Based  on  the  time  proven 
Tlv'i^,  the  industr\'  standard  for  over  a  decade.  The  TS-32P  gives  you 
tlie  added  versatility  of  a  custom,  changeable  memory  base.  A  iow  price 
of  $57.95  makes  it  an  even  siveeter  deal. 

_  _^^^^  .  ■  -.;■  -  ■  ■.  ■:  ;  ■yU  Based  on  the  equally  popular 
SS-32  encoder  Available  for  CTCSS,  or  audible  burst 
tones  up  to  6550.0  Hz.  Price  is  $28.95. 

SS-SaS.'VIF  SUB->irNi:-4'niRK  ESCOOnR    Our 

smallest  encoder  for  handheld  applications.  Now  you 
.■    can  satisfy  ttiat  customer  that  needs  to  access  multi- 
ple repeater  sites  with  a  radio  that  has  precious  litOe 
space  inside.  At  $27.95,  the  price  is  small  loo. 

HHP-i  H,\.NUHKI,W  Hm.H.K,V>t,''l[-.(f    For 

programming  the  32  memorj^  locations  rn  any  of 

our  new  programmable  products,  including  our 

SD-1000  'R\x>'Ibne  Sequential  decoder.  The 

HHP-1  is  batter>'  operated  for  field  use,  and 

will  program  .\NY  32  tones  from  15.0  to 

6550.0Hz  in  .IHz.  increments.  Price  is 

$199.95. 

I  ■■Timn.TT.m  iyr%.  K 


VISA 


^  106 


CmmNfCATtONS  SPEClALtSTS,  flVC. 

426  West  Tkft  Avenue  •  Orange,  CA  92665-4296 
Local  (714)  99&-3021  •  FAX  (714)  974-3420  •  Entire  U.S.A.  l-SOO-854-0547 

CIRCLE  10  ON  READEH  SERVICE  CARD 


Measure  Up  With  Coaxial  Dynamics  Model 

83000A  RF  Peak  Reading  Wattmeter 

Take  a  PEAK  with  Coaxial  Dynamics  "NEW"  Model  83000A,  designed 
to  measure  both  FWD/RFL  power  In  CW 
and  FM  systems  simply  and  quickly. 
Then  with  a  "FLIP"  of  a  switch, 
measure  "PEAK  POWER"  in  most 
AM,  SSB  or  pulse  systems.  Our 
Model  83000A  features  a  complete  se- 
lection of  plug-ln-etements  plus  a  2 
year  warranty.  This  makes  the 
Model  83000A  an  investment  worth 
looking  at.  So  go  ahead,  take  a 
"PEAK",  you'll  like  "WATT"  you  see! 
Contact  us  foryour  nearest  autho- 
rized Coaxial  Dynamics  representa- 
tive or  distributor  in  our  world-wide 
sales  network. 

COAXIAL 

DYNAMICS, 

INC. 


15210  Industrial  Parkway 
Cleveland,  Ohio  44135 
216-267-2233 
1-800-COAXIAL 
Telex  98-0630 

Service  and  Dependability. . .  a  Part  of  Every  Product 
See  us  at  Dayton,  Booths  40 1-402 


800-882-1343 


CIRCLE  186  ON  READER  SERVICE  CARD 


ow  receive  or 
I  leave  messages 
Willi  other  local  hams 
using  the  l6K  Bulletin 
Board  featured  on  the 
smallest  TNC  available  — 
the  Heath®  HK-21 
Pocket  Packet. 

The  BBS  operates 
under  your  call  with 
simple  commands 
lilcc  Send  or  Write  a 
message,  Kill  a  message 
and  read  the  File 
messages  currently  on 
the  system.  And  the 
HK-21  Pocket  Packet  is 
fully  TNC- 2  compatible. 

Hookup  is  easy. 
Plug  in  supplied  cables 
instanilv  to  most 


HT's,  or  wire  a  separate 
cable  into  your  mobile 
orbaseVHJForliHF 
rig.  Connect  your 


Get  your 
message 
across... 
even  when 
no  one  Is 
listening. 


computer  via  RS-232 
and  you're  ready  to  call 
a  fast-growing  number 
of  packet  hams. 

The  HK-21  Pocket 
Packet  requires  orJy  a 
single  12  ^T)C@40lilA 
power  source  or  as 
litde  as  29mA  from  an 
optional  HKA-21-L 
internallv  mounted  4.8 
volt,l20'niAli,NJCAD 
battery. 

The  Heath®  HK- 
21  Pocket  Packet  - 


$219 


QC  (A'niUuir 


x^A'ifit:'/,  n^:-l^:  foni|l:iiii 


net  price) 

To  order,  call 
1-800-253-0570 

For  information  on 
Heath's  complete 
line  of  amateur  radio 
products  call 
1-800  44  HE.-\TH 
for  your  FREE 
Heathkit*  catalog. 


Best  to  Start  witli. 
Best  to  stay  with. 

Heath  Companv 

Benton  Harbor,  Ml  49022 


IC781  Mew  Deluxe  HFBi 

IC-765  Geri.  Cvc)  Xcjr 

10-735  Gen.  Cvg  Xcvr 

IC-751 A  Gen.  Cvg  Xcvr 

IC-R7000  25-1 300  MHz  Rcvr 

IC-R71A  100  kH2-30  MHz  Rcvr 

IC-228A/H  FM  Mobile  aSwMSw 

IC-28A/H  FM  Mobile  J6vj/45w 

IC-2GAT2m7wHT 

IC.900  Six  Band  Mobile 

ICSSAieaoMHi 

IC-ESATJM 

IC-4SAT 

iC-ieA  FM  Mouse  Saw 

IC-dGAT  Nem  6w  HT 

lC-3aA  25'.v  FM  Xcvr 

lC-32AT2m;/0cn'HT 


1199 

999 

609/539 

469/499 

429.96 

639 

449 

439 

449 

5C9 

443. 9S 

489 

629.95 


JUNs 

Calls 
Cans 

Cans 

Call 
Gall 
Calls 
Cans 

Cans 
Cans 
Cans 
Cans 
Calls 
Calls 
Calls 
Cans 
Cans 
Cans 


SPECIAL               LIST 

SALE 

iC-12AT           $473.95 

$333.95 

1.Z6WFM.HT 

IC-04AT           $449.00 

$299.95 

SPECIAL 

TM621A 

220/440  DUAL  BAND 


729.95     Call  S 


FT-767G)(  Sen.  Cvg  Xcvr 
FT-757  GX  II  Cen.  Cvg  Xcvr 
FL-7000  15m-160mAMP 
FT-212RHNFW2m45w 
FT-712BH70crn36w 
FT-290R  All  Mode  Portable 
FT-23  R/ FT  Mini  HT 

FT  73BH,  All  Mode 

FT -470  2m/70cm  NT 


2299,00 
1280  00 
2279,00 
499,00 
536,00 
510  00 
351,00 
2025,00 
576  00 


Call 
Call 
Call 
Gall 
Call 
Call 
Call 
Call 
Call 


SPECIAL 

FT-7476X  GENL  CVG  XCVR 


S889.95     CALL  S 


3§1 9  Sepul  veda  &lvd. 
Culver  City,  CA  9023Q 


KENWOOD 

R2-1  Wideband  Rcvr  599.9.'i  CallS 

TS-giOS/AT Gen.  Cvg  Xcvr  2449.96  Calls 

TS440S/AT Gen.  Cvg  Xcvr  I449.S5  Calls 

TS-140SGsn.CvgXcvr  949.95  CallS 

TM-5SAT?rri-70cnn  1.2  GHz  469.96  CallS 

TS-790A  2m-  70cm  1 .2  GHz  1 993.95  Call  S 

TS-711AAIIMadaaase25w  1069.95  CallS 

TB-75IAAriModeMobile25w  699.95  Can$ 

TM23IA2m45w  459.95  CallS 

TH-216A2mHTHasllAII  399  95  CallS 

TH-S5AT  ill  Pockei  HT  NEW  369.95  Call  S 

TM-721A2m/70cn'FM  Mobile  729.95  CallS 

TM-701 A  am/70cn"  Mobile  599.95  Cant 

TH.75A2m/70cmhT  TBA  Calls 

TM-J31ACcnpac!FM35v;  699.95  CallS 

TH-JaA-.'iiv  Pockei  HT22CMHL  3S9.95  CaliS 


CIRCLE  272  ON  HEADER  SERVICE  CARD 
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BX-ing,  contests,  pile- 
ups,  traffic  handling. 
When  you  need  to  command 
attention,  you  will  with  the 
SB-1000  Linear  Amplifier  from 
Heath.  And  you'll  do  it  tor  a  cost 
that  no  one  else  can  match. 

From  our  recent  DX-pedition 
to  Taiwan,  operators  easily 
controlled  pileups  with  the 
SB-1000  and  nothing  more  than 
a  dipole  antenna.  This  means 
that  when  conditions  are  tough, 
you  know  you  can  depend  on 
your  SB-1000  to  lift  your  signal 
above  the  rest.  Whether 
you're  using  a  dipole  or 
stacked  monoband  beams. 

Proven  output  power 

We  don't  play  games  by 
using  old  rating  methods  to 
make  you  pay  for  input 
power  you  don't  get  at  the 
antenna.  What  you  do  get  is 
1000  watt  output  of  peak 


envelope  power  on  SSB  and  850 
watts  on  CW.  Even  500  watt 
output  on  RTTY. 

On  the  chance  that  someone 
might  doubt  our  claims,  at 
hamfests  we  demonstrate  that 
with  only  80  to  100  watts  of 
drive,  our  SB-1000  develops 
more  output  than  even  the 
world-famous  Heath  SB-220! 

Designed  for  today,  the 
SB-1000  offers  quiet,  compact 
tabletop  operation  at  rated 
output.  That's  oioly  1.7dB  (or 
about  V<.  of  an  S-unit)  below 


the  maximum  legal  power 
limit. 

"Ibviiltitmyself!" 

Because  you  build  the 
Heathklt  SB-1000  Unear 
Amplifier  yourself,  you  not  only 
enjoy  cost  savings,  you  have  the 
unique  opporumity  of  knowing 
your  equipment  inside  and  out. 

A  top  quality'  arapUfier,  cost 
savings,  bragging  rights,  plus 
industry-recognized  Heathkit 
manuals  and  teclinical  assist- 
ance from  our  licensed  ham 
consultants,  should  you  ever 
need  it.  An  oflfer  thafs  hard 
to  pass  up. 

See  the  SB-1000  and  our 
complete  line  of  amateur 
radio  products  in  the  Spring 
Heathkit  Catalog.  Call  toda}' 
for  your  free  copy. 
1-800-44-HEATH 
(1-800-444-3284) 


Best  to  start  with. 
Best  to  stay  with. 

Heath  Companv 

Benton  Harbor,  Michigan  49022 


Heathkit 

SB-IOOO   UNEAR  AMPLIFIER 


Ci  1989,  Heash  Company. 

Fiearhkir  is  a  rcgistt-rcd 

jradcmafk  of  Heath  Company. 

A  subsidiary  of  Zenith 

Electronics  Corporation, 


MULTINIETER 
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Number  28  on  you  r  Feedback  card 


INTERNATIONAL 


Notes  from  FN42 

As  we  come  closer  and  closer  to 
the  European  Economic  Commu- 
nity and  the  development  of  a 
more  open  economic  system, 
what  will  happen  to  prices  of  ham 
radio  related  equipment?  By  com- 
paring the  present  prices  of  ham 
equipment  and  other  consumer 
goods  (after  conversion  to  the 
Yankee  dollar)  in  the  European 
area,  and  like  items  in  the  USA, 
we  can  generalize  that  the  Eu- 
ropean-sold goods  are  one  and 
one-half  to  two  times  (or  maybe 
even  more)  more  expensive. 

It  also  appears  that  ive  are  be- 
coming more  appliance-operator 
oriented  rather  than  home-brew 
oriented.  With  the  high  cost  of 
buying  the  newest  manufactured 
ham  goods,  are  we  shooting 
ourselves  in  the  foot?  Are  our  at- 
tempts to  increase  the  numbers  of 
young  hams  being  hurt  by  the 
high  cost  of  equipment? 

For  those  of  you  closest  to  that 
market,  please  keep  us  informed 
on  your  observations  of  the  "new 
economy"  as  it  develops. 


Roundup 

Australia.  From  Amateur  Radio 
(Austraiia)  via  Ken  Gott  VK3AJU, 
Federal  Awards  Manager:  "Are 
the  glasnost'  and  perestroika  poli- 
cies of  Soviet  leader  Mikhail  Gor- 
bachev having  an  impact  on  ama- 
teur radio?  I  think  perhaps  they 
are." 

Ken  reports  receiving  his  R6K 
award  a  couple  of  weeks  ago.  Is 
that  remarkable?  Yes,  because 
the  package  was  sent  directly  to 
his  QTH,  something  that  wouldn't 
have  happened  several  years 
ago.  They  would  have  been  stock- 
piled, and  posted  in  bulk  at  annual 
intervals  to  the  WIA  Federal 
Office. 

[It's  very  nice  to  see  direct  com- 
munications by  more  than  just  the 
airways. — C.C.C] 

Ireland.  Congratulations  to 
Dave  Moore  EI4BZ,  editor  of  the 
Irish  Radio  Transmitters  Society 
Newsletter,  on  his  receipt  of  the 
Arup  Cup  from  the  Society  in  hon- 
or of  his  efforts  in  producing  the 
monthly  newsletter. 

[It 's  always  a  pleasure  to  read  a 
well-prepared  newsletter,  and 
Dave  certainly  deserves  recogni- 
tion.—C.C.C] 

Switzerland.  The  13th  Plenipo- 
tentiary Conference  of  Ihe  Inter- 
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edited  by  C.C.C. 

national  Telecommunication 
Union  (ITU),  which  met  for  almost 
six  weeks  (23  May-30  June)  at  the 
Acropolis  in  Nice  (France),  drew 
to  a  close  with  the  signature  of  Ihe 
Union's  new  Constitution  and  new 
Convention  on  the  evening  of  Fri- 
day, 30  June. 

Over  1,000  delegates  from  143 
of  the  166  ITU  Member  countries 
attended  the  Conference,  as  well 
as  obsen/ers  from  other  interna- 
tional organizations, 

The  Conference,  which  is  the 
ITU's  supreme  body  and  meets 
every  five  or  six  years,  had  to 
adopt  a  Constitution  and  a  Con- 
vention to  replace  the  Internation- 
al Telecommunication  Conven- 
tion adopted  at  Nairobi  in  1 982,  an 
international  treaty  binding  upon 
the  States  Members  of  the  Union. 

The  Conference  also  had  to  re- 
view the  structures,  methods  and 
resources  of  the  ITU  with  a  view  to 
securing  the  operation  and  de- 
velopment of  world  communica- 
tions in  the  1990s  and  beyond, 
Telecommunications  technology 
has  grown  more  vigorously  in 
the  seven  years  since  the  last 
Plenipotentiary  Conference  than 
in  the  previous  70  years.  The  Con- 
ference was  therefore  required  to 
make  decisions  crucial  for  the  fu- 
ture of  the  Union  and  international 
telecommunications,  in  the  fields 
of  frequency  sharing  and  use,  reg- 


ulation of  services,  standardiza- 
tion of  communication  equipment 
and  systems,  and  telecommuni- 
cations development  in  the  Third 
World. 

Seven  Conferences  were  pro- 
grammed by  Ihe  Nice  Conference 
for  1989-1995:  (1)  The  Second 
Session  of  the  Regional  Adminis- 
trative Conference  for  the  Plan- 
ning of  VHF/UHF  Television 
Broadcasting  in  the  African 
Broadcasting  Area  and  Neigh- 
bouring Countries  (Geneva,  13 
November-8  December  1989).  (2) 
A  two-day  Regional  Administra- 
tive Conference  to  abrogate  the 
Regional  Agreement  for  the 
African  Broadcasting  Area 
(Geneva,  1986),  Geneva,  4-5  De- 
cember 1989.(3)  An  extraordinary 
Plenipotentiary  Conference 
(Geneva,  two  weeks)  depending 
on  the  decision  taken  by  the  Ad- 
ministrative Council  in  its  1991 
session.  (4)  A  World  Administra- 
tive Radio  Conference  on  fre- 
quency allocations  in  certain 
bands:  2-30  MHz  for  additional 
allocations  to  the  broadcasting 
service;  0.50-3.0  GHz  for  alloca- 
tions to  the  land-mobile,  mobile- 
satellite,  direct  broadcasting- 
satellite,  space  research  and 
space  operation  services;  and 
11.7-23.0  GHz  for  allocations  to 
the  high-definition  television 
broadcasting-satellite  service 
(Spain,  1992,  four  weeks  and  two 
days).  (5)  A  World  Administrative 
Radio  Conference  on  matters  re- 
lated to  the  HP  broadcasting  ser- 
vice, HFBC  (Geneva,  1993,  four 
weeks).  (6)  A  Regional  Adminis- 


Calendar  for  November 

1 — National  Day,  Algeria,  Antigua  (24th  for  Zaire,  28th  for 

Mauritania,  30th  for  Barbados  and  Benin) 
3— Culture  Day,  Japan;  Independence  Day,  Panama  (1-BSh  for 
Morocco,  21st  for  Somali  Dotiocratic  Republic.  ESndfor 
Lebanon,  24th  for  Zambia,  'J!>th  for  Suriname,  28th  for 
Albania) 
4— Flag  Day,  Panama 
5— First  Cry  for  Independence,  El  Salvador 
6 — Green  March  Day,  Morocco 
7— Election  Day,  USA;  October  Revolution  Day,  USSR 
8— Queen's  Birthday,  Nepal 
11— Veterans  Day,  USA;  Armistice,  France;  Remembrance  Day, 

Canada  (1 2th  for  Bermuda,  13th  for  Great  Britain 
14— Dynasty  Day,  Belgium 

15 — Proctamation  of  the  Republic,  Brazil  (29th  for  Yugoslavia) 
1 7 — Army  Day,  Zaire 
18— National  Holiday,  Oman 
19 — Day  of  National  Mourning,  Germany;  Latin  American  Week 

begins 
20 — Revolution  Day,  Mexico 
22 — Day  of  Prayer  and  Repentance,  Germany 
23 — Thanksgiving  Day,  USA;  Labor  Thanksgiving  Day,  Japan 
30— St.  Andrew's  Day,  Scotland 


trative  Radio  Conference  to  estab- 
lish criteria  for  shared  use  of  the 
VHF  and  UHF  bands  allocated  to 
the  mobile  service,  the  broadcast- 
ing service  and  the  fixed  service 
and,  if  necessary,  to  plan  the 
broadcasting  service  in  all  or  part 
of  Region  3  and  the  countries  con- 
cerned in  Region  1 ,  to  be  decided 
by  the  Administrative  Council  af- 
ter consulting  the  Members  con- 
cerned. (7)  An  ordinary  Plenipo- 
tentiary Conference  (Japan, 
1994,  five  weeks),  to  be  confirmed 
by  the  Administrative  Council  in 
1991. 

[Within  several  of  the  above 
Conferences  lie  the  possibilities  of 
losing  or  gaining  frequency  spec- 
trum lor  the  worldwide  amateur 
community.  It  behooves  all  of  us 
to  become  known  to  our  country's 
representative  of  the  ITU  and 
make  our  desires  known.  Also  in- 
sure that  your  country's  national 
ham  organizations  are  aware  of 
the  importance  of  these  confer- 
ences. As  we  gain  more  informa- 
tion on  the  ITU  Representatives, 
we  will  put  this  info  on  the  73  BBS 
(603-525-4438,  300/1200  baud,  8 
data  bits,  no  parity,  and  one  stop 
bit)  for  your  viewing  and/or  down- 
loading pleasure.  You  can  also 
write:  ITU,  Place  de  Nations,  CH  - 
1211  Geneve  20,  Switzerland  for 
more  information.— C.C.C.  ] 

USA.  We  received  the  following 
information  about  International 
Amateur  Radio  Network  (lARN) 
from  Glenn  Baxter  K1  MAN. 

"The  primary  purpose  of  lARN 
is  to  organize  the  amateur  radio 
response  during  international 
emergency  communications 
crises.  The  secondary  purpose  is 
to  promote  the  utility  of  amateur 
radio  in  all  areas,  including  public 
service,  international  good  will, 
and  education. 

"lARN  was  born  on  September 
19,  1985  with  the  devastating 
earthquake  in  Mexico  City.  Theor- 
ganization  has  also  been  involved 
in  emergency  communications 
with  the  volcano  eruption  in  Co- 
lumbia, the  1986  earthquake  in  El 
Salvador,  the  1987  earthquake  in 
Los  Angeles,  the  1988  hurricane 
Gilbert  hitting  Jamaica,  and  the 
1988  earthquake  affecting  Soviet 
Armenia.  Many  other  smaller 
scale  emergencies  have  used  the 
services  of  lARN.  lARN  has  been 
recognized  as  one  of  the  major 
worldwide  organizations  which 
manage  multination  amateur  ra- 
dio emergency  response." 

You  can  get  further  information 
by  contacting:  lARN,  1  Long  Point 
Road,  Belgrade  Lakes,  Maine 
04918,  USA.  Tel.  (207)  495-2215; 


AMATEUR  TELEVISION 


SURVIVES  100,000  FT.  FALL 

KPA5  1  WATT  ATV  XMTR  ON  434  MHZ  WORKED 
PERFECTLY  IN  WB8ELK  LIVE  CAMERA  BALLOON 
THROUGH  100,000  FT  AND  BACK  TO  CONTINUE 
RUNNING  EVEN  AFTER  FREE  FALL  IMPACT  IN  THE 
MOJAVE  DESERT!  VIDEO  SEEN  FOR  300  MILES. 


KPA5-E  board  $169 

Shouldn't  your  ATVlransmitter  be  as  reliable?  Wealher 
you  want  to  put  one  in  a  balloon,  Fi/C  model.  Robot,  use 
as  portable  ATV  xmtr,  or  get  one  in  our  ready  to  go 
TX70-1  for  the  shack,  with  P.C.  Electronics  you  seethe 
best!  Companion  receiving  downconverter  board  TVG- 
2G  $49,  or  ready  to  go  in  a  cabinet  -  TVC-4G  $89. 


TX70-1 

XMTR 
$259 


TVC-4G 

RECV 

CONV. 

$89 

THE  ATV  TWINS 
Hams,  Call  or  Write  for  our  latest  catalog  of  ATV  gear! 
Transmitters  sold  only  toTech  or  higher  licensed  amateurs 
varified  in  latest  CalSbook  or  copy  of  new  license,  5/89 


(81 8)  447-4565  m-f  8a!n-5:30pm  pst. 

P.C.  ELECTRONICS 

2522  Paxson  Ln  Arcadia  CA  91006 


Visa,  MasterCard 

Tom  (W60RG) 
Maryann  (WB6YSS) 


Simply  The  Finest  In 

Battery  Charqing  Equipment 

Quality  .  .  .  By  Design 


j^oUxmiiKily  erases  merrary 
aniJ  fapid  Charges  ariy  Nica-d 
Sanery  up  le  1 5  mlts 
3rea;:y  prolcngs  t-aRe^v  lite. 
Changiiq  radios,  simply  (e- 
crogram  ihe  Cliafger  Nei'sr 
ou;aateo. 

-rent  pane:  Rotary  Switc'r. 
selects  up  tc  itiree  different 
liser  TiiBTtaEie  socKstes;  pro- 
g-g™  mocuiss 


GMS  403 

i"^cp  ^s;ee  View) 


GMS  403 

i3  Prcfjram  5  o!s) 

Full  TUBEE  Year  Wanamy 
Provin  8  fear  Old  D«Siga 
Frcnl  (Hne!  Slatus  Indicator 
alerts  operator  if  Nicad  ca- 
panty  iS  Iovj- 

Rapid  but  ccol  cfiarge  cycle. 
Aulorralic  Shutoff  ■  never 
overcfiargss  battenes- 


*  NEW  PRODUCT ' 


Same  as  our  time  jTOwn  GMS4C3 
excepi  if  can  accommodate  up  to 
l"!  dltferenl  program  mocules. 

ATTENTION  GMS  4D3  OWNERS 
If  you  own  a  GMS  403,  it  can 
easily  be  user  upgraded  to  a 
GMS  403A  by  orderinQ  our 
l^odjle  Extension  Kit 


GMS  403A 

(14  Pruqrai^  Slots] 


mConCrol  Produces  Unlimited,  Inc. 

^^  5  Somerset  Dr,  Coatesville,  PA  19320  (215)  3B3-6395 


P-7V 


ANewAOR 
Scanner 


100  Channels  Low,  iUr, 
ffigh,TJHF&  800MHz 


•  Perfect  for  base  ox 
mobile.  Includes  AC 
and  DC  power  cords. 


=299 


00 


AR950 

Toisl  price.  Frei^h"  ?-epaid 
■!EKFr?55  Shippir,g  Opncr.sl) 

mobile  mount  hardware       $  * 
and  2  anterxas. 

■  Covers  27-54MHz, 
108-174MHZ,  406-S12MHZ 
and830-9S0MRz. 

■  5  Scan  Banks  and  S  Search  Banks 

•  23  Day  Satisfaction  Guarantee 

■  No  Frequencies  Cut  Out. 

•  Size:  ZVY'H  x  S%"W  x  VA'Ti.  Wt.:  2  lb.  10  oz. 


COMIWUNICATIONS 
10707  E.LOGth  St.    Indpls.,  IH46Zse 

Toll  Free  800-445-7Z1I 

Visa  and  MasletCafd 

^^^  (COD  slightly  higher) 

In  Indiana  31?84S-3570  Collecl     FAX  (317)  849-8794 


i 


DTMF/steelkeys! 

sealed  gold  contacts! 


COLOR.  M  ka^lMardB  CQKie  In  iiLACK.      ^ 

(iP-TtO?«l,   Spacify  DARK  BftOwrf  •  CsfrtJafl* 

SVATEfi  PROOF/DUST  PROOF  •  CummaStly 

idnCnsRWl  -  r*0  Ki- 1  •  >:implrt  3-Mrire  .con wrcliiDni  ■ 

Ou!put  raval  ^j  *  VVjda  :}t>«AIir^  rangr  4  iiM  i  VDC  ■ 

(^^di^  idmpwiitijHi  rsiiBe  'ZJC  1u  >  ttSTf  »  SupfiiiirK*  wilh 

inHkii£Si0n4.  sch^riittiiCi  iQmpiara  &  utt^oware. 


p-w  IS  KEY  venr. 

P-7ht  12  KEY  HOmZ. 

P-3V  16  KEY  VERT. 


S53*  CALL  OB  WRitE 

S53*       FOR  FREE  CATALOG 
$57*        'Hequeil  quanltty  pricing 


To:  Emphasis  is  on  Quality  &  Reliability  fax-9i6-S44-pipo 


CIRCLE  6e  ON  READEfl  SERVICE  CARD 


IF  YOU  BUY,  SELL 

OR  COLLECT  OLD  RADIOS,  YOU  NEED... 

ANTIQUE  RADIO  CLASSIFIED 

FREE  SAMPLE  COPY! 

Antique  Radio's  Largest  Monttily  Magazine 
Articles  -  Classifieds  -  Ads  for  Parts  &  Services, 
Also:  Eafty  TV,  Ham  Equip,,  Books,  Telegraph, 

ArtDeco,40's&50's  Radios  &  irtore... 

Free  20-word  ad  each  montli.  Don't  miss  out! 

6-n/Ionth:S11.  1 -Year:  $20  ($30  by  Ist  Class) 

A.R.C.,  P.O.  Box  802-E5,  Carlisle,  MA  01741 


Rocky  Mountain 

Shortwave  Soecia  lists 


YA£SU  ■  TIEN-TEC  •  \PD525  ■  GRU.VDIG 

SONY  ■  WA.Gi\AVOX  •  AMERITRON  •  iVF^ 

METZ  •  ICOM  •  OA.WA  -  KLM.'MIRAGE 

ALPHA  DELTA  •  FAX/PITTY  •  KENWOOD 
BENCHER  -ana  others 


CIRCLE  355  ON  FiEADER  SERVICE  CARD 


CIRCLE  27 1  ON  READER  SERVICE  CARD 


Satellit 
650 


Allied  Appliance  &  Haidio 

42S3  So  Broadway  ■  Englewood.  CO  80110 
viSaMC  •  Drsaouni  Pnoes  ■  $i  00  For  Lisi 


ORDERS  ONLY  800-321-7305 

TECH  INFO  103-761.7305 


Photo  A.  World  Lithuanian  Ama- 
teur Radio  Net. 

FAX  (207)  495-2069,  14.275  and 
21.275  MHz. 

Paul  Pauliukonis  KB1TY  pro- 
vided us  with  information  on  the 
International  Litfiuaniari  Amateur 
Radio  Net. 

The  International  Lithuanian 
Amateur  Radio  Net  meets  week- 
ends on  21 .330  MHz  at  1500  GMT 
or  1 800  GMT,  depending  on  prop- 
agation. When  the  10  meter  band 
to  Northern  Europe  is  open,  the 
net  then  meets  weekends  on 
28.444  MHz  at  1 400-1 500  GMT. 

The  purpose  of  the  net  is  to 
provide  an  opportunity  for  radio 
amateurs  of  Lithuanian  descent 
the  world  over  to  meet  each  other, 
to  rag-chew,  and  to  practice 
speaking  the  Lithuanian  lan- 
guage. 

Currently  the  net  has  about  80 
members,  with  a  good  15-20  par- 
ticipating in  !he  weekend  opera- 
tions. Net  coordinator  is  UPIBZZ 
(Northern  Lithuanian  Group 
which  placed  second  in  the  1988 
CQ  WW  Contest),  assistant  coor- 
dinators are  N8AUM,  N6SFD,  and 
G4BYW.  KB1TY  is  the  secretary. 

Historic  Lithuanian  Sailboat 
Crossing  of  the  Atlantic  Ocean 

The  International  Lithuanian 
Amateur  Radio  Net.  founded  a 
year  ago,  volunteered  to  serve  as 
a  message  transfer  center  be- 
tween thfee  sailboats  and  shore 
stations  during  the  formers  cross- 
ing of  the  Atlantic  Ocean. 

Three  Lithuanian  yachts,  Au- 
dra ,  Oaile ,  and  Lietuva ,  flying  the 
tricolor  flag  of  Lithuania,  set  sail 
from  Klaipeda,  Lithuania,  for  New 
York  on  May  13,  1989,  to  com- 
memorate the  tragic  transatlantic 
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Ptioto  B.  Lithuanian  Flag  and 
Olympic  Emblem. 

flight  of  the  American-Lithuanian 
Heros,  Darius  and  Girenas.  In 
1933,  the  two  pilots  attempted  to 
make  a  nonstop  flight  from  New 
York  to  Kaunas,  Lithuania.  After 
successfully  crossing  the  Atlantic, 
they  later  crashed  in  eastern  Ger- 
many onfy  several  hundred  miles 
from  their  destination. 

The  three  yachts  successfully 
crossed  the  Atlantic  and  arrived  in 
AtlanSic  Highlands,  New  Jersey, 
on  June  19-21.  From  there  they 
were  triumphantly  escorted  to 
New  York's  South  Street  Port  on 
June  24.  During  the  entire  cross- 
ing, the  Net,  composed  of  ama- 
teur radio  operators  in  Lithuania 
and  in  the  United  States,  as  well 
as  in  Bolivia,  Israel,  and  England, 
maintained  an  almost  daily  con- 
tact with  the  boats,  relaying  mes- 
sages and  information.  Contact 
was  lost  only  during  several  days 
of  very  poor  propagation. 

The  following  amateurs  and 
club  stations  participated  and 
contributed  much  time  and  effort 
to  make  this  undertaking  a 
huge  success:  4Z4KX,  CP8AL, 
G4BYW,  W1HNF,  WA1JZS, 
KB1PI,  KB1TY,  K2SRK,  K3JA, 
W3POA,  K3STM,  N8AUM, 
KA9PVD,  W90VE,  UP1BZO, 
UP1BWW,  UPIBZZ,  UP2BKX, 
UP2BH,  UP2BR,  UP2BLX, 
UP2BBZ,  UP2CS,  UP2BO, 
UP2BTE,  UP3BH,  UP3BK  and 
UP3BM. 

Photos  A  and  B  show  a  pennant 
printed  in  Lithuania  by  UPIBZZ 
and  distributed  to  participants  of 
the  net.  The  front  side  contains 
the  coat-of-arms  of  Lithuania  with 
the  inscription,  in  Lithuanian, 


"World  Lithuanian  Amateur 
Radio  Net."  The  reverse  side  has 
the  Lithuanian  flag,  a  shield  with 
the  Lithuanian  Olympics  emblem, 
and  the  words  "Lithuanians  we 
are  born,  Lithuanians  we  should 
remain."  Interestingly  enough, 
anyone  caught  distributing  these 
national  symbols  a  year  ago 
would  have  been  jailed.  Now  they 
are  freely  allowed  to  print  them. 

For  more  information  on  the  or- 
ganization, write  Paul  Pauliukonis 
KB1 TY,  PC  Box  321 ,  Strafford  NH 
03884,  USA. 

[More  evidence  of  the  world- 
wide openness  continuing. 

-C.C.C] 


CZECHOSLOVAKIA 

Rudolf  Karaba  0K3PC 
Gogol'ova  1882 
955  Ol  Topol'cany 
Czechoslovakia 

Rudy  reports  the  results  of  the 
OK-DX  Contest  1988.  The  win- 
ners of  the  single  operator  cate- 
gories are:  All  Band  UA1DZ,  1.8 
MHz  UC20M,  3.5  MHz  LZ1BB,  7 
MHz  LZ1NK,  14  MHz  YU1K0,  21 
MHz  UB5IJG,  28  MHz  0K3CBU. 
The  winner  of  the  Multi  Operator 
All  Band  category  is  3W3CW. 

The  1969  OK-DX  Contest  is  the 
first  weekend  in  November  1989. 


SOUTH  AFRICA 

Peter  Strauss 
PC  Box  35461 
Northcliff2115 
South  Africa 

Johannesburg.  The  delegates 
attending  the  annual  general 
meeting  of  the  South  African  Ra- 
dio League  voted  with  an  over- 
whelming majority  for  the  Head- 
quarters of  the  SARL  to  be  moved 
from  picturesque  Cape  Town  to 
the  business  centre  around  Jo- 
hannesburg. One  of  the  major 
considerations  was  the  lack  of  vol- 
untary manpower  to  adequately 
manage  the  affairs  of  the  2500 
members  in  the  Republic.  The 
general  feeling  of  the  delegates, 
who  voted  for  the  move,  was 
that  with  most  amateurs  situated 
in  the  Johannesburg/Pretoria 
area,  better  regional  representa- 
tion could  be  implemented  with- 


out any  serious  cost  increases. 

The  League  owns  a  small  build- 
ing in  Cape  Town  accommodating 
the  Book  Shop,  QSL  bureau,  and 
SARL  Headquarters  adminis- 
tration. 

To  move  the  Headquarters  1000 
miles  is  not  an  easy  task.  To  meet 
the  deadlines  and  continue  to 
provide  members  with  continuity 
of  service,  the  delegates  appointed 
an  interim  management  commit- 
tee. The  original  three-member 
ber  team  was  enlarged  and  man- 
aged the  League  affairs  until  the 
results  of  a  national  postal  election 
were  declared  on  1 7  June  1 989. 

During  its  inaugural  meeting 
held  at  the  Johannesburg  Ama- 
teur Radio  Center  (JARC),  office 
bearers  were  elected,  and  they 
made  a  number  of  far-reaching 
decisions. 

In  the  past,  South  African  Radio 
Amateurs  had  to  paste  a  QSL 
sticker  on  all  outgoing  cards. 
These  stickers  had  to  be  bought 
from  the  League  or  the  local 
Branch  at  a  cost  of  about  US 
$0.02  each.  The  trouble  to  obtain 
the  stickers,  even  though  the  am- 
ateur was  a  member  and  still  "had 
to  pay  to  QSL,"  caused  many  am- 
ateurs to  fail  to  QSL  via  the  bu- 
reau. Nonmembers  foiled  the  sys- 
tem by  getting  stickers  from 
members. 

A  new  QSL  system  was  one  of 
the  first  "ho!  potato"  decision  tak- 
en by  the  new  team  in  Johannes- 
burg. With  immediate  effect,  no 
QSL  stickers  will  be  required  for 
members.  All  outgoing  cards  will 
be  checked  against  membership 
records.  Nonmembers  receiving 
or  dispatching  cards  will  have 
these  returned. 

For  sorting  QSL  cards,  an  inno- 
vative solution  was  presented  to 
the  newly  eiected  SARL  Council- 
lors and  accepted:  "The  Bureau  is 
now  run  by  a  group  of  handi- 
capped people  known  as  the 
'Young  Adult  Learning  and  Earn- 
ing,' YALE,  under  the  supervision 
of  Len  Silberman  ZS6BYE  and  an 
occupational  therapist.  While  the 
cost  of  this  service  is  considerably 
less  than  the  employment  of  QSL 
Bureau  staff,  the  SARL  is  also 
making  a  worthwhile  contribution 
to  the  YALE  project.  "The  first 
batches  of  cards  have  already 
been  mailed,"  Hans  v.d.  Groe^ 
nendaal  ZS6AKV  told  our  re- 
porter. 

Novice  License  for  South 
Africa  Soon?  With  attention 
given  in  the  USA  to  the  no-code 
license,  South  African  radio  ama- 
teurs are  focusing  their  attention 
on  the  creation  of  a  Novice  Li- 


cence.  Presently,  South  Africa 
features  a  full  CEPT  class  I  com- 
patible license,  callsign  prefix  ZS, 
and  a  restricted  license.  The  re- 
stricted license,  compatible  with 
the  CEPT  class  II,  permits  opera- 
tion on  frequencies  above  30 
MHz.  The  technical  exam  is  iden- 
tical for  both  license  classes,  but 
the  ZS  license  requires  code  at 
12  wpm. 

Considerable  thought  tias  been 
given  to  !hs  creation  of  a  license  to 
encourage  young  people  of  ail 
races  to  pass  the  radio  amateur 
exam  (RAE).  The  minimum  en- 
trance level,  similar  to  US  Gener- 
al/Advanced  class  theory,  was 
considered  a  problem  for  young 
beginners.  The  bursaries  offered 
by  the  South  African  Amateur  Ra- 
dio Trust  have  helped  to  increase 
the  profile  of  the  amateur  radio 
service  among  young  people  in 
South  Africa, 

Once  a  proposal,  based  on  the 
experience  in  other  countries  with 
Novice  licenses  and  local  condi- 
tions, has  been  formulated,  the  in- 
troduction of  such  a  license  is  not 
expected  to  take  Jong. 

Fund-Raising  Scheme  At- 
tracts Contributors.  Recently, 
the  Johannesburg  Branch  of  the 
SARL  launched  a  fund-raising 
scheme— the  Johannesburg 


Photo  C.  WAWS  Worked  Alt  West  Siberia  Award  from  the  West  Siberia  DX  Club,  sent  by  UA9MA.  Again 
loosely  translated  by  Bryan  NS1B:  "(To  the  award  recipient)  for  successful  two-way  contacts  (observed)  with 
amateur  radio  stations  in  the  oblasts  of  Western  Siberia. " 


Branch  500  Club.  Membership  is 
easy;  you  just  make  a  one-time 
contribution  of  Rand  500  (US 
$200)  to  the  fund.  Members  re- 
ceive a  handsome  certificate  in 


recognition  of  their  donation.  The 
funds  are  being  used  to  help  fi- 
nance the  move  of  the  national 
offices  to  Johannesburg,  and  for 
the  purchase  of  essential  office 


equipment,  including  a  FAX  ma- 
chine. Contributions  should  be 
sent  to  SARL  500  Club,  PO  Box 
13754,  Northmead,  1511  South 
Africa.  ^ 


nUG  mo  PACKiP, 


Simple  and  Easy.         Software  Included. 


t  iett-'s,  llie  easiest  packet  riid  to  yet . 

vi)U  (tdn't.Lvert  haVC  ta  hity  a  TNC 
lt>  iofrt  fetic  digital  risvrjUilfcit.  Jusi 
[e1  youc  PC  a  a  liie  ^voik.  Flug  a 
FC  Piickdl  Ada]itL;i  [n\c>  imy  aii- 
[ianiviiiTi  sjot  and  gti  on  ibu  air  in 
fiiiimt'es,  jitst  like  an  escperl  Asrd 
'tou'll  ^till  htiible  i<t  use  tht?  PC'  lor 
orheir  >.TOrk!  !lie  complete  VHF 
ivsteiit  k  onlv  Uj*)  95! 


SopMsticated,  Too. 

VyiijCti,  yiWt'Vt  masteFcd  ti^e  basics , 
us^  ihf  J*C'*Packt.'i  Adapwr  iqr 
sEmiiltant-tmii    diiiii-hai^d     HF 
VHF,  multiciifiiiea,  BBS,  TC  P 

IF,  DXcr*^  Packet  CI  uMtjr.  2400 
bmid  (rtnd  higher),  Even  use  iJie 
Dcvcsojicr's  PatkagK  to  write  your 


Ualihe  .jthers,  DRS.l  includes^  aU 
tile  jS'bftttTiTe  you  need.  The  "I'HS 

terminal  package  has  split  >icreen, 
nie.savc'riend,  binarv  riiE.iransferj. 
^riiit,  scroll,  review  aftd  more.         _^, 


2400  BAUD 


MaflJ  'Ittsii  are  upgrading  tluiir 
p«eket  nets  to  this  higher  speed. 
DRSls  M~24  n^odem  fur  2400 
baud  ctinnects  -dimply  with  no 
mod  il  teat  ions  to  your  rig  and  lets 
you  operate  both  1200  and  2400 
simultaneously  with  your  preserU 
radio.  Step  up  to  this  new  speed 
for  JvLSt  S79.95,  today! 

Call  or  Write 

for  complete 

Product  Catalog 


2065  Range  Road 

Clearwater,  FL  3462.'^ 

ORDERS:  1-800-999-0204 


CIRCLE  239  ON  READER  SERVICE  CARD 


Continued  from  page  13 

The  key  is  made  from  a  mi- 
croswitch  with  a  lever  arm.  If  you 
prefer,  any  key  will  do.  Don't  use  an 
electronic  keyer,  though,  because 
all  the  current  for  the  transmitter 
passes  through  the  key!  In  any 
event,  keep  the  key  wires  under  one 
foot  long  for  best  results .  It's  proba- 
bly not  a  good  idea  to  mount  the  key 
on  the  radio  cabinet,  because  the 
vibration  produced  from  pounding 
on  it  may  cause  chirp  or  drift. 

Tuning  Up 

Tune-up  is  very  easy.  First, 
mount  the  rig  in  its  cabinet.  Now, 
install  the  batteries,  set  the  T/R 
switch  to  receive,  and  connect  an 
antenna.  Turn  on  the  power  and  set 
the  volume  up  about  two-thirds. 
You  should  hear  some  hiss  or  noise. 
Set  the  RIT  tuning  cap  (TC5)  to  its 
midway  point.  Set  the  main  tuning 
cap  to  its  fully  meshed  position 
(counterclockwise,  when  viewed 
from  the  front  of  the  radio).  Use 
your  other  HF  rig  in  the  CW  mode 
to  transmit  a  3.695  MHz  carrier,  at 
the  lowest  possible  power  level ,  into 
the  dummy  load.  Referring  to  Fig- 
ure 1,  adjust  TCI  until  you  hear  the 
carrier  tone.  Adjust  IFTl  and  IFT2 
for  the  loudest  tone.  Now,  stop 
transmitting. 

Set  the  main  tuning  cap  to  the 
midway  point.  Carefuily  remove 
some  of  the  wax  holding  the  antenna 
coil  to  its  rod,  so  that  you  can  sHde 
the  coil  back  and  forth.  Pull  it  out  so 
that  it  is  just  hanging  on  the  end  of 
the  rod.  With  the  plastic  end  of  a 
screwdriver,  slowly  push  it  onto  the 
rod  and  listen  for  signal  and/or  noise 
peaks.  The  first  one  is  the  undesired 
image  frequency,  and  the  next  one  is 
the  one  you  want.  You'll  hear  the  static  and 
signals  rise  dramatically.  It's  a  pretty  steep 
peak,  and  it  may  take  more  than  one  try  to  get 
it  just  right.  When  you've  got  it,  use  a  daub  of 
nail  polish  to  hold  the  coil  in  place. 

Now,  set  the  main  tuning  cap  fuUy  clock- 
wise. Use  the  HF  rig  to  transmit  a  3 .  755  MHz 
carrier  into  the  dummy  load,  and  adjust  TC3 
(on  the  back  of  the  main  tuning  cap)  until  you 
hear  the  tone  at  about  the  same  pitch  as  be- 
fore. Note:  The  Flavorig  has  no  sideband 
filter.  Thus,  it  receives  on  both  sides  of  zero- 
beat.  Be  sure  to  set  TC3  so  that  you  hear  the 
carrier  on  the  same  side  of  zero-beat  as  you 
did  when  adjusting  TCI.  At  this  point, 
you  may  wish  to  readjust  IFTl  and  IFT2 
while  listening  to  signals  or  noise  on  the 
band,  without  using  the  HF  rig,  to  obtain 
maximum  sensitivity.  This  completes  receiv- 
er alignment. 

To  align  the  transmitter,  return  the  HF  rig 
to  receive,  reconnect  it  to  the  antenna,  and  set 
it  to  3 .720  MHz.  Connect  the  Flavorig  to  the 
dummy  load  or  a  47Q  resistor,  and  set  the 
T/R  switch  to  transmit.  Do  NOT  key  the  rig. 
Adjust  TC2  until  you  hear  the  Flavorig' s  os- 
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cillator  on  the  HF  rig.  Now,  set  L2  to  the 
middle  of  its  range.  Key  the  rig  and  adjust  L2 
for  maximum  output  as  observed  on  the  HF 
rig's  S-meter.  You  may  have  to  retune  the  HF 
rig  slightly,  as  the  Flavorig 's  oscillator  shifts 
a  tiny  bit  when  keyed. 

If  you  hear  a  loud  rushing  noise  from  the 
Flavorig's  speaker,  check  the  phase  of  the 
connections  to  L2;  you  may  have  reversed 
one.  If  the  HF  rig's  S-meter  is  pegged,  dis- 
connect its  antenna  or  switch  in  the  RF  atten- 
uator to  reduce  the  reading. 

Now,  use  the  HF  rig  to  transmit  a  CW 
carrier  on  3.695  MHz,  and  tune  it  in  on  the 
Flavorig  (set  to  receive,  of  course),  on  the 
high  side  (clockwise)  of  zero  beat.  Set  the  HF 
rig  to  receive,  and  the  Flavorig  to  transmit. 
Key  the  rig  and  adjust  TC2  until  you  hear  the 
tone  on  the  HF  rig.  Then,  set  the  HF  rig  to 
3.755  MHz,  and  repeat  the  procedure,  this 
time  adjusting  TC4  (on  the  back  of  the  main 
tuning  cap). 

This  completes  the  alignment  of  the  Fla- 
vorig. The  total  tuning  range  is  3.695  to 
3.755  MHz,  covering  5  kHz  on  each  side  of 
the  Novice  segment.  If  you're  a  Novice  or 


Tech,  be  careful  when  transmitting 
near  the  band  edges! 

Notes 

Those  familiar  with  radio  design 
may  find  the  Flavorig  a  bit  odd.  For 
instance,  there  is  no  electrical  cou- 
pling between  the  oscillator  and  Q 1 , 
the  receive  RF  amp,  and  no  explicit 
mixer.  Couphng  is  performed  by 
the  proximity  of  the  oscillator  to  the 
antenna  coil.  This  method  produces 
the  simplest,  most  sensitive  receiv- 
er, and  also  eliminates  oscillator 
pulling  on  strong  signals. 

Also,  the  wire  coupling  wound 
around  the  antenna  coil  has  no 
ground  connection.  There's  more 
than  enough  coupling  as  it  is.  And 
there's  no  tuning  cap  across  the  an- 
tenna coil.  The  FET's  internal  ca- 
pacitance, and  the  coil's  own  dis- 
tributed capacitance,  resonate  the 
coil  nicely  on  the  80  meter  band, 
with  sufficient  bandwidth  to  cover 
the  Novice  segment  without  fiirther 
tuning. 

Tracking  of  the  TX  and  RX  fre- 
quencies across  the  band  is  much 
more  difficult  to  achieve  in  a  super- 
het  than  it  is  in  a  direct  conversion 
receiver.  Careful  alignment  of  TCI , 
TC2,  TC3,  and  TC4  will  result  in 
fairly  good  tracking,  but  it  may  vary 
by  a  few  hundred  Hertz  from  edge 
to  edge.  Fortunately,  you  can  use 
the  RIT  control  to  compensate, 
should  it  become  a  problem. 

The  VFO  is  very  stable  after 
about  a  10  minute  warraup.  If  you 
hear  significant  drift  or  instability, 
check  that  all  wires  from  the  oscilla- 
tor coil  and  going  to  the  T/R  switch 
are  kept  short  and  held  rigid. 

The  final  transmit  amp  uses  a 
power  FET.  It  is  very  stable  with  all 
but  the  most  extreme  SWR.  At  13.8  volts, 
output  will  be  about  5  watts.  At  12  voks,  3.5 
watts.  And  at  10  voks,  a  still-respectable  1.5 
watts! 

When  using  a  longwire  antenna  with  a 
hmer,  be  sure  to  ground  the  rig,  or  it  may 
become  hot  with  RF.  (Yes,  5  watts  can  hurt!) 
Also,  avoid  long  keydown  periods,  as  the 
transistor  can  overheat.  The  heatsink  will  get 
warm  in  normal  operation,  but  should  not  get 
burning  hot.  If  it  does,  consider  a  larger 
heatsink. 

Conclusion 

Enjoy  your  Flavorig.  For  such  a  simple 
beast,  it  works  remarkably  well.  Once  you 
make  a  contact  on  a  rig  you  built  yourself, 
you  may  find  that  '940  gathering  dust  while 
you  experience  the  thrill  of  pounding  out  your 
call  on  a  5  watt  box!  ^ 


Michael  Geier  KBIUM  writes  the  "Ask 
Kaboom"  column.  You  can  reach  him  at 
7  Simpson  Court,  S.  Burlington  VT 05403. 


THE  TWIN  BANDER 


DR-570T 


The  A  LlNCO  Model  DK-5701  is  a  dual  band  transceiver  offering  1 
small  package.  The  independent  main  band  and  sub-band  operation  ] 
duplex  operation.  The  front  panel  is  easy  to  read  and  understand.  The 
display  lets  the  operator  know  at  a  glance  which  functions  are  in  operation.  The 
built-in  duplexer  has  a  single  antenna  output  for  a  dual  band  antenna.  A  Ll\  CO 
has  listened  to  the  consumer  and  in  response  has  created  the  versatile  DR'S70T 
which  is  truly  user-friendly  with  minimal  effort. 


ULmA-rimpACT  Honr 

45  watts  on  2M  and  35  waits  on  70  an. 
Approximately  5  watts  !ow  po^ver. 

EXTENDED  RLCHVFR  KANUE 

(130-169.995  MHz)  on  2M,  144-147.995  MHz 
transmit.  440-449.995  MHz  on  70  cm. 
(transmit  and  receive) 
(Specifications  guaranteed  on  amateur 
bands  only.  Modifiable  for  MARS/CAP 
permits  required) 

StMtlLTANEOUS 

Receiving  on  both  bands  at  the  same  time 
Scanning:  intermi.x  scan  modes  on  both 
bands  at  the  same  time 

The  \'olume,  squelch  and  control  dial  are 
independently  adjustable  on  both  bands. 
You  can  store  the  following  information  on 
bofh  bands  at  the  same  time.  Priority 
function,  choice  of  37  encoding/decoding 
sub-tone  fiequencies,call channel,  scan 
function  (program,  memory  channel,  VFO 
or  unique  open  channel  scan),  memory  skip, 
bell  function,  +  or  -  repeater  shift. 

FULL  FEATURES 

Transmitort  one  band  while  receiving  on  the 
other  band  —  telephone  style. 


.'*d7lfJM,.lTrr  EA\n  r-XCHANGE  iA.B.K.I 
When  in  the  ABX  function  is  active,  an 
inconiing  signal  on  the  sub-band  will  activate 
an  autornatic  exchange  between  the  main  band 
and  the  sub-band. 

The  VFO  frequency  is  monitored  for  5  seconds 

and  then  shifts  for  one  second  to  the  selected 

priority  channel  (In  both  bands  aS  the  same 

time). 

iiu\t   .''i'>.;s    n-Ji'JfJ  ffl'fUATiON 

Operates  odd  offset  operation 

nu'i^}  rttt  Hrvtmr.  ruMcnm 

CALL  CHA.V.VTL  RIWCTIOH 

itEElf  fUVCTIIVW 

li>  MfAH)tVr>  m  roH  lAUl  HANDt      , 

Each  memory  channel  can  store 
frequency,  repealer  offset,  encode/decode 
frequency. 

Program  scan,  memory  scan,  band  scan  and 
unique  open  channel  scan  (opposite  to  normal 
busy  scan).  Scan  stops  on  a  busy  (or  open 
channel)  channel  andthen  resumes 
approximately  5  seconds  after  stopping  even 
if  the  signal  is  still  present. 

HLfLA I'Li:  iU'LliA !iU.\ 

The  DK-570T  can  be  used  as  a  cross  band 

repeater. 


EASY  TO  OPERATE  FUNCTION 
lAHiit   AMSHa  MULJl-FUNCllON  LCD 

Visible  m  all  conditions,  it  indicates  main  and 
sub-band  frequencies,  frequency  step,  "on 
air",  "call",  "CTCSS",  "PRl",  "REV, "-", " . ", 
"f", "  T  (tone),  tone  frequency,  "MUTE", 
"LOCK",  "ABX",  ■■,->",  "BUSY  ■;  "F',  "S/RF 
nneter",  "REV 

M/Jr  FUNCTION  FOH  BDTH  B/*WDS 

One  MHz  is  increased  or  decreased  per  touch 

.SELECTABLI.  UUM  AXD  .■il.VGLJ.  UANP 

One  touch  selection  with  pressing  of  t^vin  key 

SKlXiTABlL  tiANly  WJDF  fAMTiV/SUBj 
One  touch  selection  with  pressing  of  band  key 

\LLUfl4iXArLi}  ytiuix  i  i^axi.l  caxTKois 

With  memory  channel  and  frequency  change 
up/down  buttons. 


AUNCO 


ALINCO  ELECTRONICS  INC. 

20705  S.  WESTERN  AVE.,  SUITE  104 
TORRANCE,  CALIFORNIA  90501 

Tel:  (213)  618-8616  .   FAX:  (213)  618-8758 

CIRCLE  67  ON  READER  SERVICE  CARD 


LOGWRITE" 

Arc  Y'~-^  t.t-^d  n   '.va^ling  your  tijlif  &r.i]   ir  -iii^-y  on   sub-pSr 

v.'ith  L.OCWFHTE.  ihc  qusliiy  mer^ii  drL-r^'.^.  ur*::!  friendly 
\iiv^rys  prcijjttf-  wf.iiti  by  pc  Troy  |^(iXV|  LOT- WRITE  -.i 
It-rT^rlert  ^CMTSl-ry  ini  Mic  complete  iiiiii?  sl.Tji:'.  ll  sinipii- 
fi^T  >T'iLr  rjfMjuinn  and  gives  ve^:  iir-  cii«.|KLl:i*:  s-ice  in 
a^uci-lt*  ai-d  DXih^  LOGWHiTK  •.•te.wik  wiUi  ill  IBN5  PCs 
□Tid  compgTit«5. 

LOGWRiTEs  iiT^iij'jtJflLt  scriiejifcaiur<.-allcv.s  for  simuUa- 
r.eoys  logging  and  icnpiMffssing.  Logging  faiilurc:;  include: 

-  instant  calhifin  or  f^ircfiK  search 

-Prim,  Edit,  or  View  records 

-P!cn  ty  of  I  Dom  ior  notes  &  addrcs.'ies 

-Automatic  tiiiie/dato  slaniping 
Text  processor  tL-atLircs  aulomat:c  word  wrap,  lijckspace  cor- 
rect, and  scrolling.  Throw  uway  your  pen  jehJ  pnpcr! 
Toonjcrynur  copy  Lif  LOG  WRITE,  cDiTTprftc  \\'ilh  iji&lrucUo?] 
nianuat,  &ei:d  S24.95ira.  rcsioenlEEidd  E-l  rwisakiisx'  icr 
Atfii^Fipacc  ConiullrnU 
PO.  3tac$U.Bii:i:i£^iiim.  PA  \S^2 


(PierLseFDecifv  -: 


2f^i:^ch  floppy.] 


UAI-10  AND  UAI-20 

UNIVERSAL  REPEATER/LINK 

AUDIO  INTERFACE 


Detailed  applJcalion  manual 

Low  power  operation,  t9nia  @  12v 

CTCSS  decoder  on  Ihe  UAI-20  only 

Assembled,  tested,  one  year  warranty 

Link  monitor-miK/monitor  mute  control 

Adjustable  rep^ater/llnk/DTMF  audio  outputs 

Selectabte  DTMF  mute  on  repealer  and  link  audio 

Repealer,  link,  auxiliary  and  control  audio  inputs 

UAI-tQ  UAI  20 

$44.00  $89.00 

CREATIVE  CONTROL  PRODUCTS 

31S5  Bunting  Avenue  

jMMK  Grand  Junction,  CO  81504         ^1?^ 

Sf/a^  (303)  434'9'105  ^^^^ 


CIRCLE  306  ON  READER  SERVICE  CARD 


R-7000  Wjdespan  Panadaptor 

Panadaptor  especially  designed 
for  the  R-7000  receiver.  For  use 
with  a  standard  scope.  Variable 
span  width  from  1  to  10  AAhz. 
Uncover  unknow^n  elusive  signals. 
Complete  with  all  cables,  S  90  day 
warranty,  $349.95  Shipped.  Pa. 
res.  add  6%. 

GTI  Electronics 

RDl  BOX  272 

Lehighton,  Pa.  18235 

717-386-4032 


CIRCLE  B8  ON  HEADER  SERVICE  CARD 


73  Book  Review 


Number  29  on  your  Feedback  card 

Reviewed  by  A  lida 
M.JatichKA9KAG 


Computing  Across  America 

A  view  of  Steven  K.  Roberts  N4RVE's  book. 


CIRCLE  326  ON  READER  SERVICE  CARD 


"Suburbia  is  not  a  place;  it's  a  state  of 
mind .  .  .You  live  in  suburbia  when  the  cycle 
of  work  and  play  becomes  dangerously  un- 
balanced in  favor  of  work."  (Compunng 
Across  America ,  page  3 .) 

If  you're  like  mc.  there  have  been  times 
when  you've  felt  that  your  lifestyle  is  too 
confining.  Do  you  spend  so  much  time  main- 
taining your  home,  your  car,  and  other  pos- 
sessions that  it  seems  those  possessions  own 
you?  Does  your  work  really  offer  you  excite- 
ment, creativity,  contact  with  other  people, 
and  a  sense  of  adventure? 

Or  do  you  just  wear  yourself  out,  go  home, 
cat  supper,  do  chores,  and  fall  asleep  in  front 
of  the  TV?  This  world  is  full  of  colorfiil 
places  and  fascinating  people.  Do  you  feel 
you  have  to  wait  until  you  retire  to  see  them 
for  yourself?  If  you've  ever  had  the  impulse 
to  sell  your  house  and  car,  quit  your  job,  and 
travel  for  the  next  few  years,  then  you'll 
probably  enjoy  this  book. 

Readers  of  73  Magazine  will  be  familiar 
with  Steve  Roberts'  articles  about  the  tech- 
nical aspects  of  his  tour  of  the  United  States. 
I  Roberts'  recutnbcnt  bicycle  carries  a  cornu- 
copia of  ham  gear,  computers,  and  modems, 
together  with  a  stereo,  a  T'V,  and  other  good- 
ies, powered  by  two  banks  of  solar  cells  and 
protected  by  a  sophisticated  alarm  system. 
The  cunent  version  of  his  bicycle  even  con- 
tains an  eight-switch  ASCfl  keyboard  ciTihed- 
ded  in  the  handlebars.  Robens  can  actually 
enter  characters  into  his  computer  while  ped- 
aling the  bicycle,  which  helps  him  continue  to 
earn  a  living  as  a  writer  while  on  the  road. 

This  book  does  not  contain  circuit  dia- 
grams and  technical  discussions  of  Robens' 
gear.  For  that,  keep  watching  the  pages  of  73 
Magazine .  Rather,  it  is  the  story  of  Roberts' 
adventures:  the  people  he  met  and  the  places 
he  saw  on  his  first  trip. 

Robem  seems  to  be  something  of  a  roman- 
tic soul.  This  book  was  written  airnost  from  a 
poet's  point  of  view.  He  acquired  so  many 
girlfriends  on  his  first  journey  that  the  book 
could  almost  have  been  called  '"Womanizing 
Across  America."  Roberts  recalls  each  of 
these  relationships  in  a  gentlemanly  and  gal- 
lant way.  OMs  may  enjoy  fantasizing  about 
such  e.xploits.  but  as  a  YL,  I  was  somewhat 
taken  aback  at  the  number  of  broken  hearts  he 
left  behind.  But  he  wasn't  ready  to  settle 
down.  The  call  of  the  open  road,  which 
he  calls  "the  other  woman,"  proved  too 
strong  a  lure. 

On  his  journey,  Roberts  encounters  the 
conflicts  between  security  and  freedom, 
comfort  and  adventure,  and  the  desire  for 


permanent  relationships  and  the  reluctance  to 
give  up  future  options.  He  acutely  observes 
the  lifestyles  and  customs  prevalent  in  the 
places  he  visits.  Some  passages  are  moving, 
such  as  his  first  meeting  with  his  biological 
rnother.  Some  are  informative,  such  as  his 
tour  of  the  National  'Weather  Service  station 
in  Louisiana,  and  his  description  of  how  he 
used  the  CompuServe  online  network.  Others 
are  humorous,  such  as  an  unexpected  en- 
counter with  a  rattlesnake  in  New  Mexico. 

My  own  decision  to  buy  this  book  was 
influenced  by  the  fact  that  I  had  also  enjoyed 
two  other  books  of  this  genre.  A  Walk  Across 
America  by  Peter  Jenkins,  and  Blue  High- 
ways.  by  William  Least  Heat  Moon.  These 
books  cover  similar  territorj'.  both  literally 
and  figuratively— traveling  through  America 
as  an  adventure,  an  education,  and  a  rite  of 
passage.  Roberts  even  stayed  in  Lake  City, 
Colorado,  which  had  been  made  famous  in 
Peter  Jenkins'  book. 

Like  Jenkins  and  Least  Heat  Moon, 
Roberts  acquires  more  confidence  on  his 
journey  and  takes  the  opportunity  to  rid  him- 
self of  stereotypes,  prejudices,  and  fears. 
Since  Roberts'  personality  and  outlook  dif- 
fers so  much  from  thai  of  the  other  two  au- 
thors. Computing  Across  Ajnerica  presents 
an  original  point  of  view.  Roberts  appears  to 
have  somewhat  more  of  an  ego  than  the  other 
two  authors.  He  is  also  more  outgoing.  He 
actively  seeks  emotional  involvement,  atten- 
tion, and  the  limelight.  He  also  appreciates 
the  possibilities  of  using  technology  in  the 
service  of  greater  freedom. 

Steve  Roberts  is  still  traveling  and  writing, 
but  now  he  has  a  traveling  companion. 
Maggie  Victor  KA8ZYW.  (She  appears 
in  the  epilogue  of  Computing  Acros.';  Ameri- 
ca .)  This  book  mentions  their  getting  ham 
licenses,  but  doesn't  say  much  else  about  ham 
radio.  A  book  such  as  this  wouldn't  be 
the  place  to  discuss  the  technical  aspects  of 
ham  radio,  but  ham  radio  isn't  just  equipment 
and  technology.  It's  also  communication- 
meeting,  getting  to  know,  and  working  with 
other  people.  In  future  books,  I  hope  that  he 
and  Maggie  share  some  ham  radio  stories 
witii  us. 

I  recommend  this  book.  Where  do  you  buy 
it?  If  you  missed  the  opportunity  (o  buy  an 
autographed  copy  from  the  author  at  the  Day- 
ion  Hamvention,  you  can  order  it  by  mail 
from  Compuiing  Across  America  Publica- 
tions Center,  PC  Box  2390,  Santa  Cruz  CA 
95063.  Softcover,  $9.95  and  hardcover, 
.$1.5.95.  Add  $2  postage  and  handling  per 
order,  Q 
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CIE 


ClQveland  InatiCutB 
of  Electronics 


Acdredilad  Wemter  National  Home  Study  Council 


CIE  is  the  world's  largest  independent 
study  electronics  school.  We  offer  ten 
courses  covering  basic,  electronics  to 
advanced  digital  and  microprocessor 
technology.  An  Associate  in  Applied 
Science  in  Electronics  Engineering 
Technology  is  also  offered. 

Study  at  home  —  no  classes.  Pro- 
grams accredited  and  eligible  for  VA 
het^efics. 


CI  ^  Clevetand  Institute  of  Electronics 
IE    1776  East  17th  St.,  Cleveland,  Ohio  14114 
YESJ  1  want  to  ge:  starred.   Send  iTie  my  CIE  school 
catalog  including  details  abou^  che  Associate  C>egree 
program. 


Print  Name_ 

Address 

Cilry_ 


State- 


.  Apt._ 
.Zip_ 


Age Area  Code/Phgne  No 

Check  box  for  G.L  Bulle[in  on  Educariona!  Benefits 
□  Veteran     □  Active  Duty         MAIL  TODAY! 

AAR107 


CIRCLE  157  ON  READER  SERVICE  CARD 


THEY'LL  THINK  THEY'RE 
JUST  HAVING  FUN 


^.\ 


YOU'LL  KNOW 
THEY'RE  LEARNING 

Carole  Perry's  (Dayton  1987  Hairi  of  The  Year) 
"Introduction  To  Amateur  Radio"  package  allows 
crt  I  Idren  of  all  abi  lities  to  achieve  success. 
Ready-to-teach  package  contains:  Teacher's 
Manual  with  26  lesson  plans,  Code  Practice 
Oscillator  for  Morse  Code  practice,  Spacecode 
audiocassette  which  follows  lesson  plans.    $99.95 

•FREE  Video  Tape  Showing  Classroom  Use 
DAny  motivated  teacher  can  teach  the  program. 
DHamRadioprogramisusedasa  motivationa  i  tool 

to  teach  skills  in  other  subject  areas. 
D  24  hour  Hotline  is  available  for  help  and 
questions. 

D  High  motivational  activities, 
homeworks,  fund  raisers,  quizzes,  & 
reproducibles  included. 

P.O.  Box  131646 

STATEN  ISLAND 

"      N.Y.  10313-0006 

[Xj  "^*"  718-983-1416 


CALL  91 3-381 '5900 
FAX  913-649-3020 


ASSOCIATED  BADIO 

a012CONSER  BOXJ3£7 

ovERLXNDPAnK, KANSAsa..04  BUY-SELL-TRADE 

EVERY  flJVY  All  brands  new  an^  recQndstmsii 

A  KAMFEST 

WEU  BUY 

YOUR 
EXTRA  RIG 
STATIONS  • 

ESTATES  ETC, 

^^^ Send  $3.00  far  our  cunBtii  cstaiag  ann  wholesale  s/reei  j 


A 


INTRODUCING 
THE  NEW  lO-Hz-1.4  GHz 


datascaim;  frequency  counter 
from  b  &  b  instruments 


MADE 
IN  THE 
U.S.A. 


COVERS  ALL  BANDS 
160-2  iVIETER 
150-220-450 
850    1296  MHz 


THE  ULTIMATE  IN 
QUALITY  -  ACCURACY  -  SENSITIVITY  -  RELIABILITY 
CIATASCAN     will  meet  all  your  frequency  measuring  needs  from  mobile, 
marine,  tiilltopping  and  on  the  bench. 

*  Delivers  years  of  reliable  service,  constructed  of  a  rugged  all-metal  case  with  8 
digit  display. 

*  Adaptable  for  any  job,  operates  on  8  AA  dry  ceils*,  11-18  V  DC,  110  V  AC  adapter 
or  with  optional  nicad  paclt. 

*  You  can  use  it  to  check  disc  drives,  VTR's,  TV's,  HT's  or  tune  your  HF  rig  to  meet  a 
special  QSO, 

*  The  C  1400  also  comes  with  a  built-in  18  dB  preamp  for  increased  sensitivity.  You 
can  even  add  an  optional  sniffer  probe  for  finding  local  OSC  and  multipliers. 


Mm^i 

S-jggest<5d 
Pnct 

Tim&  Base 
Accuracy 

SensitivctyTyp. 

Oigit 
Type 
Size 

1H2 

Resolution 

10  Hz 

Resolution 

inpuEs 

Power 

Case 
Type-Si^e 

j^rjL'i-j 

440  MH.; 

aSO  MHz 

C900 

139.95 

I  PPM  TCXD 

25  MV 

35  MV 

\ 

S  D.gil 

7  Segment 
LEO 

1DN2 

to 
5MH; 

512  MHi 

EhfC 
5  on  Pre 
IMfigDir 

1  1 F  VAC 
n-lSVDC 
S  AA  Dry 
Cell  Ban_ 

All  Metal 
BFI 

Shielded 

C1200 

169.95 

1  PPM  TCXO 

15MV 

2SMV 

35  MV 

8  Digit 

7  Segir.ent 

LEO 

10  H2 
to 

5  MHz 

2BWC 
1  ;^eg  Drr 
50n  Pre- 

All  Metal 

RF! 
Stiieided 

2xBk5 

C1400 

199.95 

5WV 

15  MV 

<SOMV 

® 

1300  MHz 

a  Digit 

7  Segment 

LED 

10  H2 
to 

5  MHz 

5  MHz 

to 

IdOOMHi 

Optional 
Nicad  Pit 

ALL  MODELS  INCLUDE:  AC  Adapter  plus  Antenna 

ACCESSORIES 

BAC-8     SAA  Nicad  Pack $19.95      ^^~ 

Sp-2     Sniffer  Probe  (HI  Z) $19.95  AM  1200     XIO-XIOO  Audio  Muitiplier $49.95 


■♦     SPECIAL  $10  WITH  ORDER 


f^«  ni  i--vn  nnp-a  ^^^  -  1  DON'T  GAMBLE  ON 

(619)  S79-22ooorsendcheckor  money  order  to:     yourfrequency 


TERMS:  Shipping,  handling  and  insurance 
please  add  S%  ($2.00  minimum]  to  a  max- 
imum of  $10.00  each  order.  CA  res.  please 
add  6%  sales  tax. 


*Bj^!r^i  ies  nrvt  included. 


manufactured  by 

B  &  B  INSTRUMENTS 

408  La  Cresta  Hgts  Road 
Ei  Cajon,  CA  92021 


CIRCLE  241  ON  READER  SERVICE  CARD 
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THE  SySPEC  CR  0  WBAR  fOVP)  PCB 


PROTECT  YOUR  SENSITIVE 
EQUIPMENT  FROM 

DAMAGING  VOLTAGE  SURGES! 


FULLY  ADJUSTABLE  TRIP  POINT 

INSTALLS  EASILY  IN  YOUR  DC  POWER  SOURCE 

TO  PROVIDE  MAXIMUM  PROTECTION  TO  ALL 

EQUIPMENT  OPERATING  BELOW  30  VDC 


ONLY  $25.00  EACH 


mspio  IMG 

PO  BOX  2546 

SYRACUSE,  NEW  YORK  13220 

(315)  699-7513 

ORDER  FACTORY  DIRECT  -COD'S  WELCOME 

S25.00  FREE  SHIPPING 
RK  RESIDENTS  ADD  7%  TAX) 


CIRCLE  377  ON  READER  SERVICE  CARD 


Go  First  Class  en  GAP  Airwaves 
Willi  the  CHALLENGER  DX'V 
or  New  CHALLENGER  DX-VI 

IfniQue  Muirtband  Antennas  that  Utilize  tlie  Patented 

GAP  Elevated  Launch  Teclinolagy 
The  flevBliition  in  Antenna  Deslgi 


im. . . 


•liusiftfttrmm 
"flifpiWUiHrtiKu 

ID)4tilfiiiiiit(tiMn    *S 
<i»EUnliJtultn 


cyiengerDX-V  $199' 

Total  HanMittli  on 
J0,20,15,l0fnetei5       __ 
SOHHzonaOmeteis 


MHasNOHf 

.      iTrustaen 
^     'OfBualnsiiWifs 


CkaHeager  DX-VI  $219' 

Toybandiviiltlion 
40, 20,  IS,  12, 10  meters 
■^-^   nOKHionSOinsttrs 


Best  of  all  the  f/V77jfff  antenna  Is  always  active!! 


To  Order  Call— (407)  388-2905 


^iPlusshippmgand  handling 
J   Florida  residents  add  6%  tax 


ANTENNA  PRODUCTS 

6010— BIdgJ 

N.  Old  Dixie  Highway 

Vero  Beach  FL  32967 


CIRCLE  373  ON  READER  SERVICE  CARD 


fi 


Numljer  30  on  your  Feedback  card 


FECIAL  EVENTS 

Ham  Doings  Around  the  World 


SOUTHFIELD  Ml 
NOV  5 

The  Oak  Park  ARC  presents  its  an- 
riual  Swap-N-Shop  at  the  Southfield 
PaviHion  Center.  Free  parliing.  Admis- 
sion $4  each.  Kids  uncer  1 2  free.  8-ft. 
tables  SIO  each.  Reservations  re- 
quired. Allow  2  weeks  to  process  reser- 
vations. Send  payment  to  Oa/f  Park 
ARC,  Inc..  POBox  1422,  Royal OaK Ml 
18088. 

SUMTER  SC 
NOV  11 

The  Sumter  ARC  will  sponser  a  late 
fall  hamfest  al  the  Sumter  County  Exhi- 
bition Center.  30,000  sq.  it.  indoor  flea 
market,  handicap  access.  Advance 
tickets  $4,  door  $S.  Talk-in  on  147.015. 
Contact  SARA,  P.O.  Box  193,  Sumter 
SC  39151-019301  Ted  Kfeipe  KB4Fia, 
(803)  773-5189. 

NORTH  HAVEN  CT 
NOV  12 

The  South  Central  Connecticut  ARA 
will  sponsor  their  tenth  Annual  Flea 
Market  at  North  Haven  Park  and 
flecreation  Center.  Sellers  7  AM,  Put> 
lic  9  AM-3  PM.  Wheelchair  accessible. 
Admission  S3,  advance  tables  S12, 
door  SI  5.  Table  reservations  with  a 
check  must  be  received  by  Nov.  2.  No 
reservationsbyphone.Talk-Jn:  146.01/ 
.61/.61.  Send  SASE  to  SCARA  Flea 
Market,  PO  Box  81.  North  Haven  CT 
06473  or  telephone  Brad  Oestreicher 
WA 1 TAS,  (203)  265-64  78,  7- 1 0  PM. 

ROCKFORD  IL 
NOV  12 

Rockford  AHA  &  Experimental  ARA 
will  sponsor  Rockford  Hamfest— '89/ 
Computer  Fair  at  ihe  Forest  Hilis 
Lodge.  Commercial  exhibits  and  flea 
market  inside,  tailgaiing  outside.  Ad- 
vance tickets  $3,  door  $4.  Tabtes  $7 
advance,  $10  at  door.  For  booths  and 
tables  call  Lonnie  Milter  (815)  623- 
7576.  For  general  information  ca!l  Paul 
Klein  (815)  226-4696.  Send  SASE  for 
reservations/tickets  to  Rockford  Ham- 
fest, P.O.  Box  10003,  Rockford  IL 
61131. 

HANNOVER  GERMANY 
NOV  11 -12 

The  8th  Ham-fair  INTERRADIO, 
sponsored  by  the  Ten-Tec  Amateur 
Radio  Equipment  Owners  Group 
(TTOG),  will  be  at  ihe  Hannover  exfitbi- 
lion  grounds,  to  found  a  special  inter- 
est group  for  Ten-Tec  equipment  own- 
ers. TTOG  is  totally  independent  of 
Ten-Tec  Inc.  in  Tennessee,  USA.  For 
more  information  send  an  SASE  and  2 
IRCs  to  TTOG  Jurgen  K.  Jagelle.  DF9 
Ai,  Garkenburgstrasse  52,  0-3000 
Hannover  81,  Federal  Republic  ol  Ger- 
many. 

FORT  WAYNE  IN 
NOV  12 

The  Allen  County  Amateur  Radio 
Tech.  Society  will  sponsor  the  17th  an- 
nual Fori  Wayne  Hamfest  at  the  new 
Allen  County  War  Memorial  Coliseum 
Exposition  Center  starting  at  8  AM. 
Tickets  are  S3-50  advance,  S4  at  the 
door.  Parking  $1 .  Talk-in  on  the  146.88 
(-)  and  443.80  (-)  repealers.  Standard 
tables  SI 2.,  premium  tables  $25.  AC 
power  extra.  For  more  info  write  AC- 
ARTS,  PO  Box  10342,  Fort  Wayne  IN 
46851. 


SINGAPORE 
NOV  17-19 

The  17th  Southeast  Asia  Network 
Convention  (SEANET  89),  held  in  Sin- 
gapore, includes  demo  of  new  technol- 
ogy-interactive communication  system 
"TELEVIEW".  Contact  Organizing 
Committee,  SEANET  '89,  Maxwell 
Road  PO  Box  2728.  Singapore  9047. 

TAMPA  FL 
NOV  18-19 

The  Annual  Suncoast  Convention, 
sponsored  by  the  Florida  Gulf  Coast 
Amateur  Radio  Council,  will  be  held  at 
Curtis  Hixon  Convention  Center.  In- 
quire about  boom  spaces,  swap  tables 
and  convention  rooms  as  soon  as  pos- 
sible by  calling  (813)  442-3830  after- 
noons. 

WASHINGTON  PA 
NOV  19 

The  Washington  Amateur  Commu- 
nicatiatis  Club  will  hold  its  2nd  Annual 
Tri-State  hamfest  indoors  at  The  Mead- 
ows from  B  AM-3  PM.  Admission  $1, 
children  under  12  free.  Talk-in:  145.49/ 
W3CYO-Rptr.  and  146.52.  Contact 
Carl  Stark  KD3KH  (4 12)  225-5634  or 
Jim  Mounts  KA3EBX(412)  941-2670. 

NORTH  OLMSTED  OH 
NOV  26 

The  North  Coast  ARC  is  holding  its 
Swapfest  at  the  North  Olmsted  Com- 
munity Cabin  from  9  AM  to  2  PM.  Talk- 
in  on  the  145.29  and  224.84  repealers. 
Contact  Ctiuck  Early  K8RSH  (216) 
777-1595. 


SPECIAL  EVENTS  STATIONS 

CALVARY  GA 
NOV  4  (Rain  Day  NOV  11) 

The  Albany  ARC  will  operate  station 
W4MM  at  1200Z-2400Z  in  celebration 
of  Ihe  lath  Annual  Mule  Day  Event. 
Frequencies:  3.975,  7.245,  14.250, 
28.383.  For  Certificate  send  large 
SASE  to  AARC.  Inc.,  PO  Box  70601. 
Albany  GA  31705. 

CLAREMORE  OK 
N0V4-S 

Rogers  County  Wireless  Assoc,  will 
operate  N50K  from  the  Will  Rogers 
Memorial,  1300Z-2300Z.  Frequen- 
cies: lower  IS  kHz  of  the  general  band 
on  20  and  1 5  meters,  and  28.430.  Send 
QSL  and  SASE  to  RCWA,  Rl.  3.  Box 
793,  Ciaremore  OK  74017. 

BUTTE  MT 
NOV  6-12 

The  Butte  ARC  wiil  operate  W7F0  to 
celebrate  the  tOOth  brithday  of  Mon- 
tana's statehood.  Frequencies:  3.890, 
7.280, 14.280,  21 ,370,  and  28-470.  For 
certificate  send  9x12  SASE  to  Butte 
ABC,  PO  Box  4036,  Butte  MT 59701. 

N0V11-12 

The  Montana  Centennial  QSO  Party 
is  being  sponsored  by  the  Butte  ARC 
from  OOOOZ-2400Z.  10-80  meters 
phone  and  CW.  Frequencies: 
PHONE— 3.890  7.280  14.280  21-370 
28.470;  CW-40  kHz  from  low 
end;  NOVICE— 25  kHz  from  tow  end. 
Framable  certificate  to  highest  scorer 
in  each  slate.  Mail  logs  (to  be  received 
by  Dec.  12)  and  legal  size  SASE  to 
1V7F0  Butte  ARC,  PO  Box 4036.  Butte 
MT59701. 
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Improve  Your  World  Image 


PC  HF  FACSIMILE  4.0  $99 


A  complete  facsimile  reception  systena 
for  the  IBM  PC  or  Compatible.  Receives 
up  to  16  intensity  levels. 
Includes: 

Demodulator  80  Page  Manual 

Software  Tutorial  Cassette 

Frequency  List        Interpretation  Guide 
Features: 

Print  on  Epson,  or  HP  Laser  Jet 
Disk  Save,  Zooming,  Image  processing 
Unatteaded  Image  Capture  and  mueh  more 


PC  GOES/WEFAX  $250 


Designed  to  receive  images  directly  from 
U.S.  and  Soviet  meteorological  satellites. 
Includes  all  of  the  above  feature  plus 
a  complete  orbital  tracking  sytera  and 
resolution  of  up  to  256  gray  levels. 


Software  Systems  Consulting 
1303  S.  Ola  Vista,  San  Clemente,  CA.  92672 
(7^-1  4>—4©S— 3-7-34 


CIRCLE  250  ON  READER  SERVICE  CARD 


■^"— -"^  NO  TUNERS) 

NO  RADIALS! 

NOHESISTORSi 

NO  COMPROMISE! 

'FOUR  EXCELLENT  REVIEWS  JUST 

DON'T  HAPPEN  BY  CHANCE 
CALL  US  FOR  A  FREECATALOGUE. 

•SBOrevlewinOcl.  73, 1984       "SBpl./J,  1S85      March  ?3, 1986 
CO.  Dec.  1988  _ 

BILAL  COMPANY       ;^!^= 

137  Manchester  Drive  ""'^j 

(719)687-0650 


NEMAL  ELECTRONICS 


CIRCLE  42  ON  READER  SERVICE  CARD 


Say  you  saw  it  in  73! 


♦Complete  Cable  Assembly  facilities  MrL-STD-45208 

♦Commercial  Accounts  welcome-  Quantity  pricing  *  Same  day  shipping  most  orders 

♦Factory  authorized  distributor  for  Alpha,  Amphenol,  Belden,  Kings,  Times  Fiber 


Call  NEMAL  for  computer  cable,  CATV  cable,  Flat  cable,  semi-rigid  cable,  telephone  cable, 
crimping  tools,  D-sub  connectors,  heat  shrink,  cable  lies,  high  voltage  connectors. 


HARDLINE  50  OHM 

fXAIi  1/2"  Aluminum  Blaok  Jacket SS/ft 

FLC12  1/2~CableKavecorr.  copper bik jkt /kt  1 -69/(1 

PLCTS  7/8  "  Cablewave  con.  copper btk/ktit  4.25/ft 

NM12CC  N  conn  t/T  con  aypper  m/f  2S.0O 

HMVaCC  N  conn  7/9"  corr  copper  m/f  54.00 

COAXIAL  CABLES  (per  ft) 

1180  BELDEN  9913  very  tow  loss 55 

1102  RGB/U  85%  shiefd  hw  loss  foam   llgs.. 36 

1110  Fiaax  95%  shield  (mini  B]   .17 

1130  RGS13/U  95%  shield  mil  spec  NCV  jkt 39 

1140  RGSU/U  dbl  silver  shid  mil  spec 1.85 

170S  RG142B/U  dbl  sllvef  shId,   teflon  ins   1.50 

1310  FIG217flJ  SO  ohm  5000  watt  dbl  shId  9B 

14S0  RG174/U  SO  ohm  .locr  od  mil  spec  14 

ROTOR  CABLE-8  CONDUCTOR 

8C1S22  2-iage  and  e-22ga  21/11 

8C1820  2-18g«  end  6-20ga   „ 3S/ff 


CONNECTORS-MADE  IN  USA 

NE720  Type  N  plug  for  Belden  9913  $3.95 

HE723  Type  N  jack  for  Beiden  9913. 4.95 

UciC173  BNC-PL2S9  Adapter-Amphenol 3.00 

PIJ2S9AM  Amphenol  PL259  .39 

PL259TS  PL2S9  teflon  ins/siker  plated 1.S3 

PL253AM  Amphenol  female-female  (barrel) 1.65 

Uai75/UG17e  reducer  tor  RG58/59  (specify) 22 

UQZ1DS  N  plug  for  RGe,213,214  Silver 3.35 

UGSSB  N  jack  to  PL259  adapter,  teflon  6.50 

UG14eA  S0239  fo  N  plug  adapter,  teflon  6.50 

t/G?55  S0239  to  BNC  plug  adapter,  Amphenol. 3.29 

S0239AM  UHF  chassis  mt  fecefitecle,/\mphenol so 

UG83C  BNC  Plug  RC  58,142 1.45 

GROUND  STRAP-GROUND  WIRE 

GS3e  a/Sf  tinned  copper  braid  39/fl 

GS12  1/2"  tinned  copper  braid   50/ft 

IM06  ega  insulated  stranded  wire  35/ft 

AW14   14ge  stranded  Antenna  wire  CCS   14/ft 


Ai\  prices  plus  shipping,  $3.00  min,  Visa/Maslercard  $30  min,  COD  add  $3.00 

Call  or  wrlls  for  compt3!9  pries  list.  Netnst's  ;iew  40  fiage  CABLE  AND  CONNECTOR  SELECTION  GUIDE  is  avaiiablB 
St  no  cliargB  with  orders  oi$5D  armors,  orstscosi  ct$4  witij  credit  agaiijs!  next  qusJif/ing  order. 

NEMAL  ELECTRONICS,  INC.  12240  NE  14th  Ave.  N.  Miami,  FL  33161 
(305)  893-3924  Telex  697S377  24hr  FAX  (305)895-8178 


NEW! 


»©(iii 


I'li'OJfc 


Made  Easy  &  Fun 

Introducing  the  most  Comprehensive  and  Easy-to-Use 
code  course  available  today! 

—MORSE  TUTOR  is  available  for  IBM  PC,  XT,  AT,  PS/2 
and  compatibles, 

FEATURING! 

+  1-100  word/minute  code  speeds 

*  Standard  or  Farnsworth  modes 

*  Adjustable  code  frequency 

*  Over  1  Billion  possible  random  QSOs 

>     Letter,  number,  and  punct.  mark  coverage 

*  Self  calibrating/menu  driven  design 

*  Display  texl— while  listening  or  after  copying 

To  Upgrade  or  learn  CW.  Send  check  or  M.O.  for  S1 9.95 
+  S2  SaH  to: 


"Morse  Tutor  is,  qui*e 
simply.asfiherb  value" 
Bryan  Hastings,  KA1H'" 

Jiiiy.iSSB/  ■■ 


ffiX 


REfERTOQST 
JULY '88  P.  49 


21881  Summer  Circle,  Dept.  MTS 
Huntington  Beach,  CA.  92646 

CA.  Residents  add  $1 .20  sales  tax 

NOW  AVAILABLE  THRU  UNCLE  WAYNE'S  BOOKSHELF, 
THE  ARRL  ft  FIME  DEALERS  EVERYWHSRE 


AMATEUR  RADIO  STAMP  T-SHIRT 


Authentic  Color  Reproduction  of 
1964-1965  Con^imemorative  Stamp 

A  GREAT  GIFT 

$9.00  Postpaid.  Sizes  S— XXL 

White,  high  quality  sweatshirts  also  available 
S,M,L,XL:  $22  Delivered    XXL:  $25  Delivered 

Paul  Washa,  W0TOK 

4916  Three  Points  Boulevard 

Mound,  WIN  55364-1245 


CIRCLE  339  ON  READER  SERVICE  CARD 


HIGH  POWER  RF  SWITCHED  PREAMPS 


AMPIRE,  INC. 

10240  NATHAN  LANE 

MAPLE  GROVE,  MINN 

55369 

61 2-425-7709 


Model  1 46  1 60W  2  Meters  1 9db  Gain  .75db  Nf 
Model  1 460S  1 60W  2  Meters  1 9db  Gain  .75db  Nf 
Model  440  70cm  100W  16db  Gain  .75db  Nf 

All  preamps  tiave  tielical  filters  to  prevent  out  of  band  i  ntermodulation 
in  the  receiver.  Model  146  covers  the  entire  2  meter  band.  l\/lodel 
1 460S  is  of  very  narrow  bandwidtli  and  would  be  suitable  for  SSB. 
Packet,  or  Satellite.  IVIodel  440  is  factory  lunable  from  430-440  MHz 
or  440-450  MHz  per  customer  request.  All  models  are  powered  with 
1 3  to  20  VDC  and  are  mounted  at  She  antenna. 

Model  146    $179 
Model  1460S     $179 
Model  440    $189 


Call  Sign  Mugs 

Your  amateur  radio  call  sign  on  a  10  oz. 
distinctive,  high  quality,  stoneware  cofTee 
mug.  Your  choice  of  the  ABRL  Logo  or  the 
QCWA  logo  on  the  flip  side.  Get  one  for 
the  shack  and  one  for  the  work  place. 
Mugs  are  $8.95  each,  two  for  15.95. 
Different  call  signs  allowed.  Names  added 
Si. 00  extra/cup.  Price  includes  S/H  for 
the  continental  US  and  APO. 

Excellent  Gifts  or  Club  A'wards  I 

NC  residents  add  5%  sales  tax      State  logo  cKoice 


Call  Sign  Cups 

P.O.  Box  17062,  Dept.  A 

Raleigh,  NC  27619 
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Barter  'N'  buy 


QSLs  TO  ORDER.  Variety  of  styles. 

coiors,  card  stock.  W4BPD  OSLs, 

PO  Drawer  DX,  Cordova  SC  29039. 

BNB260 

THE  DX'ERS  MAGAZINE  Up-to- 
dale,  informative,  interesting.  Com- 
piled and  edited  by  Gus  Browning 
W4BPD,  DXCG  Honor  Roll  Certifi- 
cate 2-4.  Send  for  free  sample 
and  subscription  information  today. 
PO  Drawer  DX,  Cordova  SC  29039. 
eNB2ei 

AZDEN  SERVICE  by  former  factory 
tectinician.  Fast  turnarourd-  PCS- 
300  NiCads  S36-95.  Soutliern  Tecfi- 
nologies  Amateur  Radio,  Inc.,  10715 
SW  190  St.  ?9,  Wiami  FL  33157. 
(305)238-3327.  BNB262 

QSL  CARDS— Look  good  v/ith  top 
qualify  printing.  Ctioose  standard 
designs  or  ful!y  customized  cards. 
Better  cards  mean  more  returns  to 
you.  Free  brochure,  samples. 
Stamps  appreciated.  Chester  OSLs, 
Dept  A,  310  Commercial,  Emporia 
KS  66801.  BNB434 

SUPERFAST  MORSE  CODE  SU- 
PEREASY.  Subliminal  cassette. 
$10.  LEARN  f^GRSE  CODE  IN  1 
HOUR.  Amazing  new  supercasy 
technique.  SIO.  Botti  SI 7.  Money- 
back  guarantee.  Free  catalog: 
SASE.  Bafir,  Dept  73-2, 1 1 96  Citrus, 
PsImbayFL  32905.  BNB531 

SB-220/221  OWNERS:  17  detailed 
mods  which  include  160-6  meterop- 
eration,  QSK,  +  enhanced  p.s.  50% 
rebate  for  new  mods  submitted!  9 
pages  of  3-500Z  tech  info,  S1 1  post- 
paid.—Info.  SASE,  BOB  KO- 


ZLAREK  WA2S0Q,  69  f^/emoriai 
Place.  Elmwood  Park  NJ  07407. 

BNB5ai 

ELECTRONIC  KITS  &  ASSEM- 
BLIES. For  our  latest  catalog,  SASE 
(45C)  to:  A&A  Engineering,  2521  W. 
LaPalma,  #K,  Anaheim  CA  92801 . 
BNB624 

HT-CLONE  BATTERIES:  ICOM: 
BP-3S  Double  BP3  "Wall  Charge- 
able" $43.95,  BP5  $42.95,  YAESU: 
FNB2  $21.95,  SANTEC:  142/442/ 
1 200  (3  Pin)  $22.95.  "REBUILDING: 
SEND-UR-PACK"  Icom  BP3  $20, 
BP5  $28,  BP7/e  $34,  BP70  $35, 
Yaesu  Fi\B4/4A  S37,  Kenwood 
PB21  SI 8,  PB25/H/26S25,T-T2991 
$28.  "U-DO-IT  REPAiR  INSERTS" 
ICOM:  BP2  $18.95,  BP3  S16.95, 
BP5  S22.95,  BP7/BPB  328.95,  KEN- 
WOOD: PB21  $12.95,  PB24;25/26 
$19.95,  AZDEN  300  $19.95,  YAE- 
SU; FNB4/4A  $32,95,  TEMPO: 
SI. 2.4,5, 15/450  $22.95,  12V/5Ahr 
PORTA-PAC  W/CHGR  $49.95, 
"ANTENNAS"  2MTR  S/8-Tel/BNC 
$14.95.  "TELEPHONE  /  PAGER  & 
COMIvlERCIAL  PACKS"  "FREE 
CATALOG."  $3  Shipping/order.  PA 
+  6%,  Visa-M/C  +$2.  (814)  623- 
7000.  CUNARD  ASSOCSATES, 
Dept.  7,  R.D.  6  Box  104,  Bedford  PA 
15522.  BN8628 

ROSS'  SSSS  NEW  November  SPE- 
CIALS: KENWOOD  TS-940S/WAT 
$2059.90,  TS-140S  S789.90,  TM- 
231 A  $389.90,  TM-701A  $504.90, 
TM-41  1  A  $339,99,  TS-71  1A 
$839.90,  TW-4100A  $459.99,  TM- 
731A  $633.90;  TEN-TEC  585 
$1878.50,  238  $319.90,  255 
$178.90,  561   $1249.90,  562 


I  I 

Barter  'N'  Buy  advertising  mu.st  pertain  to  ham  radio  products  or  services. 

I       I  individual  (noncommercial) SOi-' per  word 

Commercial SI  .50  per  word 

I       Prepayment  required.  Count  only  the  words  in  the  text.  Your  address  is 
free.  73 car\no\  verily  advertising  claims  and  cannot  be  held  responsible 

I       for  claims  made  by  the  advertiser.  Liability  will  be  limited  (o  making  any       | 
necessary  corrections  in  Ine  nexl  available  issue.  Please  print  clearly  or 

I      type  (double-spaced).  1 


No  discounts  or  commissions  are  available.  Copy  must  be  received  in       | 
Peterborough  by  the  first  of  Ihe  second  month  preceding  the  cover  date. 
I      Makechecks  payableto73Maga^i>?eandsend  to:  Donna  DIRusso,  Barter       | 
'N'  Buy,  Box  278,  Forest  Road,  Hancock,  nh  03449. 

1 I 
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$1789.90;  ICOIVl  IC-2SAT  $377.90, 
IC-38A/WHM-14  $328,99,  IC-3210 
$599.90,  IC-735  S969,90,  IC-781 
$5269.90,  IC-900  $458.99;  YAESU 
FT-747GX  $719.90,  FT-73RTT 
$279.90.  FT-209RH  $276,99,  FT- 
736R  $1649.99;  AMP  SUPPLY 
LK550-NT/C  $1999.90,  LK450-ZC 
$899.90;  CUSHCRAFT  ARX2B 
341.50,  ARX-450B  $42.50.  A50-5 
$102.90,  AFM-44DA  $64.90;  AEA 
PK-64/WHFM  $149.99.  ALL  L.T.O. 
(LIMITED  TIME  OFFER)  LOOKING 
FOR  SOMETHING  NOT  LISTED?? 
CALL  OR  WRITE.  Over  8780  ham- 
related  items  in  stock  for  immediate 
shipment.  Mention  ad.  Prices  cash, 
F.O.B.  PRESTON,  HOURS  TUES- 
DAY-FRIDAY 9:00  TO  6:00, 
9:00-2:00  P.M.  MONDAYS. 
CLOSED  SATURDAY  &  SUNDAY. 
ROSS  DISTRIBUTfNG  COMPANY. 
78  SOUTH  STATE,  PRESTON 
ID  83263.  (208)  852-0830.  BNB654 

WRITTEN  EXAMS  SUPEREASY, 

Memory  aids  from  psychologist/en- 
gineer cut  studytime  50%,  Novice, 
Tech,  Gen:  S7  each.  Advanced,  Ex- 
tra; $12  each.  Moneyback  guaran- 
tee. Bahr,  Dept  73-2,  1196  Citrus, 
PalmbayFL  32905.  BNB691 

ROSS  $SSS  USED  November 
SPECIALS:  KENWOOD  TS-930S 
$1 259.90, MC-60A  $79.90,  R-5000, 
YK8SA1  $749.90,  TM-621A 
$499.90,  PS-50  $179.90,  ICOM  PS- 
20$159.90,  IC-3AT $179.90,  IC-2KL 
$1395.90,  SP-2  $34.90,  YAESU  FT- 
ONE  $1199.90,  DC-200  $59.90, 
FRG-7700  3399.90,  FP-707 
$119.90,  TEN-TEC  238  $279.90, 
574  $289.90,  579  $329.90,  252 
$89.90,  262G  $85.00.  LOOKING 
FOR  SOMETHING  NOT  LISTED?? 
CALL  OR  WRITE,  WE  HAVE  OVER 
235  USED  ITEMS  in  stock.  MEN- 
TION AD.  Prices  cash,  F.O.B.  PRE- 
STON. HOURS  TUESDAY-FRI- 
DAY 9:00  TO  6:00,  9:00-2:00  P.M. 
MONDAYS.  CLOSED  SATURDAY 
&  SUNDAY,  ROSS  DISTRIBUTING 
COMPANY,  78  SOUTH  STATE, 
PRESTON  ID  83263.  (208)  852- 
0830.  BNB709 

S50  PACKET  DiGICOIW> 64— soft- 
ware based  PACKET  for  the  Com- 
modore 84-  Software  is  public  do- 
main and  requires  a  modem  for  the 
C-64  which  is  provided  by  our  kit. 
Board  plugs  directly  into  cassette 
port  or  remote  mounted  via  cable, 
both  connectors  included.  Power 
derived  from  computer.  Uses  7910 
chip  — no  alignment  required. 
Switch  allows  HF  or  VHP  operation. 
Order  Kit  #154  for  $49.95  or  Assem- 
bly #154  for  $79,95,  both  include 
FREE  DISK.  Add  $2,50  s/h,  A&A 
Engineering,  2521  W.  LaPalma,  #K, 


Anaheim  CA  92801.  (714)  952- 
21 14,  MC  or  VISA  accepted. 

BNB732 

HAM  TRADER  YELLOW  SHEETS. 

In  our  28th  year.  Buy,  Swap,  Sell 
ham  radio  gear.  Published  twice 
a  month.  Ads  quickly  circulate, 
no  long  wait  for  results.  Send 
business  size  SASE  for  sample 
copy.  $15  for  one  year  (24  issues). 
P.O.B.  2057,  Glen  Ellyn  IL  60138- 
2057  or  P.O.B.  15142,  Seattle  WA 
98115.  BNB741 

SSSS$  SUPER  SAVINGS  $$$$$  on 
electronic  parts,  components,  sup- 
plies, and  computer  accessories. 
Send  one  dollar  for  1  -year  subscrip- 
tion to  our  40-page  catalogs  and 
their  supplements.  Get  on  our  mail- 
ing list.  BCD  ELECTRO,  PO  Box 
450207,  Garland  TX  75045  or  call 
(214)343-1770.  BNB749 

HAM  RADIO  REPAIR  all  makes, 
models.  Experienced,  reliable  ser- 
vice. Robert  Hall  Eleclronics,  Box 
230363,  San  Francisco  CA  94128- 
0363 .  (408)  729-8200.         BN  B75 1 

WANTED:  Ham  Equipment  and  oth- 
er property.  The  Radio  Club  of  Ju- 
nior High  School  22  NYC,  Inc.,  is  a 
nonprofit  organization,  granted 
501  (C)(3)  status  by  the  IRS,  incorpo- 
rated with  the  goal  of  using  the 
theme  of  ham  radio  to  further  and 
enhance  the  education  of  young 
people  nationwide.  Your  property 
donation  or  financial  support  would 
be  greatly  appreciated  and  acknowl- 
edged v,iith  a  receipt  for  your  lax  de- 
ductible contribution.  Meet  us  in  per- 
son during  the  Radio  Ciub  of 
America's  annual  banquet,  Novem- 
ber 17,  in  Manhattan  at  the  NY  Ath- 
letic Club  and  learn  more  about  "Ed- 
ucation Thru  Communication." 
Please  write  us  at:  PO  Box  1052, 
New  York  NY  10002.  Round  the 
clock  Hotline:  (51 6)  674-4072. 

BNB762 

INDIVIDUAL  PHOTOFACT  FOLD- 
ERS. #10  to  #1400,  $4.00.  #1401 
up,  £6.00.  Sam's  books,  $7.00. 
Postpaid.  Allen  Loeb,  414  Chestnut 
Lane,  East  Meadow  NY  1 1554. 

BNB766 

AVANTEK  ATF10135  $12.00, 
MMIC's,  P.C.  board,  SASE: 
WA31AC,  7148  Montague  St.. 
Philadelphia  PA  19135.       BNB771 

HAMLOG  COMPUTER  PROGRAM 

Full  features.  17  modules.  Auto- 
logs,  7-band  WAS/DXCC.  Apple 
$19,95,  IBM,  CP/M,  KAYPRO, 
TANDY,  CR8  $24.95.  73-KA1AWH, 
PB  201 5,  Peabody  MA  01 960, 

BNB775 


Number  32  on  your  Feedback  card 


FOR  SALE— SONY-CRF-230 

portable  23  band  radio  receiver.  3 
FETs,  27  transistors,  32  diodes, 
size  12  13/16"H  X  17  13/16"W  x 
7y2"D.  Weight  31  lbs.  Battery  or 
AC  power,  excellent  condition. 
$400  plus  shipping.  Gene  Sifter, 
27845  Berrywood  Lane,  Apt.  64, 
Farmington  Hills  Ml  48018. 

BNB792 

ARCO  GENESIS  G-100  5  watt 
photovoltaic  panel  $79,95,  Sovon- 
ics  P-201,  new  design  24  watts 
$179.95  I  ship.  Mike  Bryce,  2325 
Mayflower  NW,  Massillon  OH 
44647.  BNB812 

1060+  DX  AWARDS,  103  coun- 
tries detailed  in  K1  BV's  Directory. 
$15.65.  Ted  Melinosky,  525  Fos- 
ter St.,  South  Windsor  CT  06074- 
2936.  BNB835 

100  QSL  CARDS  $8!  Shipped 
postpaid.  Free  samples.  Shell 
Printing.  KD9KW,  PO  Box  50A, 
Rockton  I L  61 072.  BN  B859 

WIRE  ANTENNAS  and  acces- 
sories, antennas  from  $10,  coffee 
cups,  callsign  plaques.  SASE  for 
list.  W8EV  Products,  205  W.  First 
St.,  Arcanum  OH  45304.  BNB865 

CURRY  COMMUNICATIONS 

proudly  introduces  a  complete 
line  of  easy  to  build  kits  for  L.F, 
and  1750  meters.  Please  write  for 
brochure.  Curry  Communica- 
tions, 852  North  Lima  Street,  Bur- 
bank  CA  91505.  BNB874 

RIT  KITS  for  most  transceivers, 
$15.  Info  only,  send  SASE.  Loren 
Wallen  KA7AZM,  6323  S.W. 
100th,  TacomaWA  98499. 

BNB885 

YAGI  BUILDERS.  6061-T6  tube 
traps.  Good  for  1500  PEP.  SASE 
for  details.  No  collect  calls.  Brown 
Engineering,  Inc.,  5501  SW  25th 
Court  Hollywood  FL  33023.  (305) 
989-4658.  BNB888 

LOW  COST  HAM  GEAR.  SASE 
for  free  list.  WA4DSO,  3037  Au- 
drey Dr.,  Gastonia  NC  28054. 

BNB890 

SURPLUS  CATALOG.  72  pages. 
$2.  Surplus,  PO  Box  276,  Alburg 
VT  05440.  BNB891 

BIRD  ELEMENTS,  WATT- 
METERS, DUMMY  LOADS— Buy 

and  Sell.  (609)  227-5269.  Eagle, 
100  Dearborne  Ave.  Blackwood 
NJ08012.  BNB894 

2-WAY  RADIO  SYSTEM.  Used 
VHP  base  stations,  remotes, 
portable  radios,  UHF  car  radios  -i- 
many  extras.  Call  Chris,  (202) 
944-2802  for  equipment  +  price 
list.  BNB897 


CIRCUIT  BOARDS—  for  your 
Homebrew  Projects.  Can  work 
from  your  schematic  or  from  your 
idea.  Design  Layout  Service  or 
Fabrication  Service.  You  don't 
pay  until  you're  satisfied.  2781 
Shaffer  Ave.,  Cincinnati  OH 
45211.  BNB901 

QSLs  &  RUBBER  STAMPS- 
TOP  QUALITY!  States,  World 
Maps,  USA,  Key,  Shuttle,  Globe 
QSLs.  Report  Form  Rubber 
Stamps.  Morel  Samples  $1.00 
(Refundable  With  Order,)  Ebbert 
Graphics  D-7,  Box  70,  Westervilie 
OH  43081  BNB903 

HAMSOFT— Public  Domain 
Software  For  Amateur  Radio, 
Hundreds  of  titles,  lowest  prices, 
satisfaction  guaranteed!  IBM,  C- 
64,  Mac,  more.  Catalog  $1.00  re- 
funded first  order.  HAMSOFT,  PO 
Box  2525,  Morgan  City  LA  70381 . 
BNB909 

COMMODORE/AMIGA  CHIPS, 
PARTS,  REPAIRS.  Call  for  lowest 
prices.  New  Heavy  Duty  Power 
Supply/C64— $27.95  (plus  UPS); 
New  Amiga/PSi 02— $73.95  (plus 
UPS).  Used  Commodore  "Pet" 
Computers,  "AS  IS"— $49.95, 
9090/9060  Tons  of  Parts,  "AS 
IS"— $29.95.  The  "Diagnosti- 
cian" trouble-shooting  guide  for 
C64/1541  Drive— $7.95.  .  .VISA/ 
MC...Q.E.P.  Co.,  Inc.,  Kasara 
Microsystems  Div.,  Stony  Point 
NY  10980.  (800)  248-2983. 

BNB910 

HAM  SOFTWARE  IBM/Compat- 
ibles 10  disks  $26.95.  MCA/ISA/ 
Discover.  N5ABV  EAPCO/7,  PO 
Box  14,  Keller  TX  76248-0014. 
(817)498-4242.  BNB911 

WANTED  Ten-Tec  Delta  or  OMNI 
C.  N8JHJ,  2721  Riverview  Ave., 
Huntington  WV  25702.  No  calls 
please.  BNB912 

ELECTRON  TUBES:  All  types 
&  sizes.  Transmitting,  Receiving, 
Microwave.  .  -Large  inventory 
=  same  day  shipping.  Ask  about 
our  3-500Z  special.  Daily  Elec- 
tronics, PO  Box  5029,  Compton 
CA  90224.  (800)  346-6667. 

BNB913 

ICOM,  KENWOOD  &  YAESU 
OWNERS:  Informative  separate 
Newsletters.  lOth  year,  USA  Bulk 
($10.50)  F.C.  (SI  2.50)  Canada 
($13,00).  Elsewhere  ($14.00  & 
$18.00).  Free  Catalog.  Send  (45c) 
SASE.  International  Radio  & 
Computers,  Inc.,  751  South 
Macedo  Blvd.,  Port  St.  Lucie  FL 
34983.  1-407-879-6868. 

BNB914 


Propagation 

Jim  Gray  WIXU 


Jim  Gray  W1XU 
210  Chateau  Circle 
Payson  AZ  85541 

It  looks  as  if  the  best  week  of  the 
whole  month  will  be  from  the  18th 
to  the  25th.  The  second  and  third 
weeks  of  the  month  are  expected 
to  be  fair  to  poor,  and  the  first  and 
last  weeks  will  probably  aver- 
age fair. 

Soiar  flux  and  sunspot 
activity  increase  rapidly 
these  days,  and  solar 
events,  such  as  flares,  are 
commonplace.  Ionospher- 
ic upsets  and  magnetic 
storms  become  the  rule 
rather  than  the  exception. 

All  this  activity  means 
(hat  events  change  rapidly, 
and  propagation  condi- 
tions can  be  quite  good 
one  day  and  quite  poor 
the  next. 

For  best  results,  monitor 
WWV  at  18  minutes  after 
each  hour.  Boulder  "K"  in- 
dex values,  changing  up  or 
down,  give  trends  during 
each  day,  while  Planetary 
"A"  index  values  give  day- 
to-day  changes.  Decreas- 
ing "K"  and  "A"  indexes 
mean  a  quiet(er)  magnetic 
field,  while  increasing 
indexes  mean  a  more  ac- 
tive one. 

Use  the  Overall  Band/ 
Time  chart  for  predicting 
the  possibility  of  band 
openings  to  various  parts 
of  the  world  at  different 
times— and  then  use  your 
daily  forecast  to  see  if  there 
is  a  good  likelihood  that 
those  possible  openings 


may,  in  fact,  be  usable.  In  the 
"best  band  to  use"  chart,  the  fol- 
lowing parenthetical  notes  apply: 
(1 )  try  40  or  30  meters;  (2)  try  1 5  or 
18  meters;  (3)  try  10  or  12  meters; 
(')  try  80  meters.  With  WARC 
bands  active,  you  may  use  30  and 
40  together;  10  and  12  together; 
and  17  and  20  together  for  open- 


ver-      ings 

shown 

on 

the  chart.  Q 
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s  NEW  PK-232MBX 

With  PakMaif 


Now  AEA's  popular  PK-232MBX  multi-mode  data 
controller  has  all  of  the  features  you've  been 
asking  for...PakMail^'"  mailbox  with  third-party 
traffic,  seven-character  AMTOR  sel-call,  TDM  (Time 
Division  Multiplexing)  Ex  for  SWL  and  priority  ac- 
knowledgment features.   Compatible  with  almost 
every  computer  or  data  terminal,  you  can  enjoy  the 
full  spectrum  of  digital  communications  with  the 
PK-232MBX. 

jyi  Operational  Modos.  The  PK  232MBX  includes 
all  of  the  recognized  data  modes  available  today. . . 
AMTOR,  ASCII,  Baudot,  CW,  FAX  Tx  and  Rx,  NAVTEX 
marine  and  packet. 

Modem  Superiority.  An  eight-pole  chebyshev 
bandpass  tiiter  limiter-discriminator  modem  enhan- 
ces the  signal-to-noise  ratio  at  the  detector  and  vir- 
tually eliminates  interference  from  adjacent  signals. 
This  system  is  superior  to  PLL  modem  technology 
which  was  designed  for  minimal  noise  interference. 

PakMaSI  ™  PakMail™  mailbox  with  third -party- 
traffic  is  now  a  standard  feature.   Leave  and  retrieve 
packet  messages  around  the  clock.  The  PakMail™ 
plug-in  board/update  is  compatible  with  all  PK-232's. 
Contact  factory  for  details.  The  upgrade  also  includes 
TDM  [Time  Division  Multiplexing}  decoding  and  seven- 
character  AMTOR  sel-call.  Priority  acknowledgment  is 
also  included  to  reduce  packet  collisions, 

FAX  Transmission.  The  first  multi-mode  TNC  to 
transmit  F.'^X,  the  PK-232/MBX  supports  the  widest 
range  of  printers  using  the  optional  RS-232/printer 

cable. 

Host  Mode.   Only  AEA  provides  a  fully  functional 
Host  Mode  which  enables  programs  to  control  the 
TNC  more  efficiently.   Programs  include  PC-Pakratt 
with  FAX  for  IBM  PC  and  compatible  computers, 
COM-Pakratt  with  FAX  for  the  Commodore  64  and 
128.  and  now  MacRATT  with  FAX  for  the  Macintosh. 

'Fwo  Radio  Ports.   Independent  radio  connection 
ports  allow  interchangeable  HF  or  VHF  operation, 
selectable  from  the  front  panel  for  convenience. 

Signal  jinaylsis.  The  PK-232MBX  internal  software 
has  die  exclusive  SIAM^"^  (Signal  Identification  and 
Aquisition  Mode)  feature  which  lets  you  tune  an 
unidentified  signal.  The  PK-232MBX  can  automat- 
ically determine  the  signal's  mode,  baud  rate  or  speed 
and  configuration. 

You  Deserve  the  Original.  AEA  was  the  first  to 
produce  a  multi-mode  TNC,  and  it  still  remains  the 
standard  by  which  all  other  TNC's  are  compared. 
Don't  settle  for  less. 

Advanced  Electronic  Applications,  Inc. 

2006- 196th  St.  SW/P.O.  Box  2160 

Lynnwood,  WA  98036 

206-775-7373 

Prices  and  specifications  subject  to  cliange  wittiout  notice  or  obligation. 

Dealer  inquiries  invited.  Copyright  198'?, 
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Digital  Signal  Processing 


TS-950SD 

'DX-ctusjve"HF  Transceiver 


Withoui  DSP 
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Tha  nsw  "lfe-S50SD  is  th«  fii^t 
Amateur  l^adio  transceiver  to  utiirze 
Digitfjl  Signal  Processing  (DSP},  a 
high  voltage  final  amplifier,  dual 
fluorescent  lube  digi'taj  dtsplay  «iRd 
digital  meter  with  a  peak-hofd  function 
-OiyMai^  i^u^ii  i-,  :  ^-   DSP  is  a 

Stater  of- Ihe-^  lee  hniqijR  t)ix3,1  rnS3<;J- 
mizas  youf  transmitted  RF  energy. 
Your  signai  $lancfs  out  iaeoause  it  «3 
much  moce  pure  Mian  your  compefiilionl 
You  can  e^^en  taiior  your  f  ran  smitted ' 
CW  or  voice  signai  waveshape) 

The  TS-950SO  can  receive  two  fre- 
quencies simultariiBOuslv.  The  sub- 
receiver  has  independent  control  for 
frequency  step  size,  noise  blatiker,  end 
AF  gain  and  its  own  digital  display! 
•Hewl  Digital  AF  JUIsr.  Synclironized 
with  SSB  IF  slope  tuning,  ihe  digitai  AF 
filter  provides  sliarp  characteristios  for 
optimum  fiiter  response. 

■  Newf  high  voltage  final  amplifier.  50V 
power  transistors  are  used  in  the  150  W 
final  section,  resulting  in  mini  mum 
distortion  and  higher  efficiency.  Full- 
power  l<ey'down  time  exceedsone  iiour, 

■  N,ew!  Built-in  microprocessor 
controlled  automatic  antenna  tuner. 
The  nev/  antenna  tuner  is  faster  and 
you  Hsan  store  the  settings  in  memory! 
(Manuai  override  Is  also  possible.) 


ulfunate 


•Otitstsndlng  general  coverage 
>Te<:  Di  ','Qi  perf D  rman  cs  and  asns  rtfvlty. 
Kenwood's  Dyna-MIx"  high  sensitivtty 
direcl  mixing  system  provides  incred- 
ible performance  from  100  kH?  to  30 
IVlHz.Tlie  Intermodulation  dynamic 
range  JB 105  dB. 

•Murtr- Drive  Sand  Pa&a  Finer  (BPF) 
circuitry.  Fifteen  band  pass  filters  are 
avaliable  in  the  fror}t  end  to  enhance 
performance. 

•  High  performance  IFftlters  fauilt-in. 
Select  various  filter  combinations  from 
tne  front  panet  For  CW :  250  and  500 
Hz,  2.4  kHz  for  SSB,  and  6  kWz  for  AM 
Filter  selections  can  be  stored  In 
memory! 


Optional  Accessories  t  ion  monitDr  w/pan  disfriay 

•  VS-2\toicesynthesazflr  •SW-ZtOO  SWRJpower 

•  SP-SSOExterrial  speaker  metef  *  TL-922 A  Linear 
*/AF  f ritef  •  SM  -Z30  Sta-  amplifier  (not  for  QSK) 


•  Kenwnijttlnisnlerance  reduction 
clfciilti.  SSB  Siope Timing,  CW  VBT 
tVari^le  Bandwidth  Tuning),  CWAF 
tune,  IF  notch  filter,  dual-  mode  noise 
blanker  with  (eyal  control,  4-step  RF 
attenuator  (10. 20.  or  30  dB),  switch - 
sbifj  AGC  ctrcutt.  and  all-mode  squelch. 
*Bull^inTCXO  for  highest  stabtlftv. 

•  E  '"-  -■    -'^-itrontckeyer Circuit. 

y  channflls.  Store  inde- 
pendent transmit  and  receive  frequen- 
cies, mode,  filter  data,  auto-tuner  data 
and  CTCSS  frequency. 
«Cigita)  bar  meter. 
AddtUonal  FeafurBsr*  Built-in  irrter- 
face  tor  computer  controf '  Program- 
mable tone  encoder  •  Optional  VS-2 
voice  synthesizer-*  Bui)t-in  heavy  duty 
AC  power  supply  and  speaker  -  Adjust- 
ablo  VFO  tuning  torque  '  Multiple 
scanning  functions'  MC-43S  hand 
microphone  suppiied 

KENWOOD  USA  CORPOBATTON 

GOMMUNicflnoNs  a=TEST  EQUfPiwEf^T  group 
RO.  BOX  2274  S,  2201 E.  Domingues  S\ie&. 
Loi-.g  Ryacri,  CA  90801-5745 
KENWOOD  ELECTRONICS  CANADA  INC. 

I^'.O.  BOX  1075, 35  E5  Cans  Oau'i 
IVfississauga,  Ontario,  Canada  L4T4C2 
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